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RELIABLE ELECTRICAL SIGNALS. 
According to the statements of both Mr. W. D. Weaver and Mr. 


F. W. Roller, in papers recently read before the New York Electri- 
cal Society, abstracts of which may be found in other columns, 
electrical signaling and indicating apparatus on board of warships 
proved itself a general failure under the disturbing conditions of 
battle. There are required on shipboard many signaling devices, 
each designed to give a large number of different signals; for ex- 
ample, the engine-room telegraph should be capable of indicating 
at least six different desired conditions, and preferably more, and 
signals from the bridge or conning tower to other parts of the 
craft, such as the gunners’ positions$ from the latter to the ammu- 
nition rooms, etc., should also be capable of transmitting a consid- 
erable number of signals with as nearly absolute reliability as can 
be obtained. 





One plan quite generally used is the provision of an_indica- 
tor on the galvanometer or ammeter principle, the deflection 
of which is caused by a variation of the current strength supplied 
to it by means of a rheostat or equivalent device operated at the 
transmitting end. This is altogether too delicate for the extreme 
abuse which it is liable to receive in an active engagement. An 
other plan involves the use of a magnetically operated ratchet 
wheel, giving the indicator needle a step-by-step movement from 
signal to signal. The fallibility of magnets, pawls, springs, etc., is 


a prohibiting objection to this class of apparatus. 





The same speakers pointed out the remarkable success of heavier 
electrical apparatus, such as the lighting and motor systems, and 
paritcularly the searchlight. The great value of reliable signals 
suggests the use for signaling purposes of apparatus comparable 
with this successful machinery. There is no reason why—on a ves- 
sel where the supply of electrical power is rarely interrupted and 
may be made for signaling purposes absolutely continuous by such 
means as reserve storage batteries—lamps or motors should not be 
used for signaling. The incandescent lamp has been proven by 
telephone engineers a reliable indicator, and one which has almost 
as great a power of attracting attention as an audible signal. A 
bank of compartments, each with an order mounted on a translu- 
cent dial capable of being illuminated from behind, would be a 
simple piece of apparatus, and the illumination of the various lamps 
could be effectively controlled from a distance. Audible signals 


could be readily combined therewith. 





In cases where the mechanical operation of signaling devices is 
necessary’ the development of the magnet of annunciator propor- 
tions into a machine closely resembling a small electromotor may 
be made to give a mechanism much less delicate and capable of de- 
veloping forces which will overcome any ordinary obstructive de- 
rangement. The most promising device of this kind is one devel- 
oped in Germany and resembling closely in construction a bipolar 
synchronous motor. The armature is provided with three collector 
rings connected to the winding much as are the collector rings of 
a rotary converter. The supply of continuous current between any 
two of these rings sets up a powerful armature magnetization, 


which reacts on the field magnetization, giving a strong force tend- 
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ing to force the armature to and hold it in a certain fixed angular 
position. The switching of the current across another pair of the 
three rings moves the armature forcibly to another position, and a 
movement of the motor armature may thus be obtained synchro- 
nous with that of the handle of a proper switching device at the 
transmitting end of the signaling circuit. Many other solutions of 
the difficulty suggest themselves, all dependent only on the con- 
tinuity of supply of electric power in quantities greater than that 
obtained by the ordinary primary battery. This assured, electrical 
signals could be made as reliable as ‘incandescent lamps or motors. 





EXPIRATION OF THE MULTIPLE SWITCHBOARD PATENT. 

On January 17, 1899, the fundamental patent No. 252,576, issued 
to Leroy B. Firman and covering broadly multiple telephone 
switchboards, will expire by limitation. The claim of this patent 
reads as follow-: ‘The combination of two or more switchboards 
at the central office of a telephone exchange systein, to each of 
which the same telephone lines are connected, whereby any two of 
these lines may be connected together upon either of the multiple 


switchboards.” 


This patent has been owned by the Bell Telephone Com- 
pany, and its existence has absolutely prevented any independ- 
ent manufacturer from making or any independent operating com- 
pany from using a multiple switchboard. Many transfer systems— 
all involving the work of two operators to complete a telephone 
connection in all instances except where the line wanted might 
terminate within arm’s reach of the answering operator—have been 
devised, and their advocates have claimed that they equaled or ex- 
celled in merit the multiple switchboard. This contention can 
hardly be sustained. The multiple board gives a more prompt and 
simple system in operation for exchanges accommodating between 
500 and 5000 lines. Above the latter number the multiple board— 
especially if there are any series circuits through the jacks—in- 
volves such a mass of connections that its cost and complexity and 
liability of faults may overbalance the comparative promptness of 
service. It is well to note that the complexity increases as the 
square of the number of subscribers connected. 





The expiration of the fundamental patent leaves, of course, many 
detail patents still holding, chief among which, perhaps, is the 
“busy test” us d by the Bell companies; but these details are prob- 
ably not sufficiently broad to prevent many non-infringing solu- 
tions of equal merit of the problems involved. The patents on a 
multiple arrangement of the instruments in a telephone line—that 
is, on the connection of the various jacks and drops of one line in 
multiple with each other between the two wires of that line instead 
of in series with each other, will necessitate independent boards 
being built with jacks all connected up in series, and bad contacts 
in this case will be more troublesome than with multiple connec- 
tions. This difficulty is not very great, however, until the board 
grows to a very large size, requiring more than eight or ten mul- 
tiple positions, and independent exchanges will not, as a rule, reach 
this size for some years to come. 


THE DBCLINING USE OF RUBBER AS AN INSULATOR. 

Wherever the insulation of electrical lines is enclosed in a water- 
tight sheath, as is commonly done in subterranean work, it has 
been found that cheaper materials will serve in place of the prepara- 
tions of caoutchouc. In telephone work, particularly, paper insu- 
lation has been found not only cheaper but better than rubber, 
owing to’ its lower specific inductive capacity, the insulating mate- 
rial being used dry, giving a large amount of entrained air between 
conductors. In electric lighting and power work paper is also 
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used, but treated or saturated with insulating compounds that in- 
crease its breakdown strength, and cables are now regularly put out 
with paper insulation of a thickness per thousand volts of 1-16 of 
an inch. For overhead series arc lighting and the primary circuits 
of alternating-current distribution. systems rubber-covered wire is 
still largely used, although its depreciation is considerable, owing 
to the gradual vulcanization of the rubber by the sulphur contained 
in the atmosphere, especially in smoky districts. For interior wir- 
ing rubber is still used, and owing to the fact that lead sheathing is 
going out of fashion inside of the armoring of interior conduits, 
the use of paper insulation will be impracticable in this location. 





Many substitutes have been found for hard rubber, notably vul- 
canized fibre, molded insulations and many imitations which close- 
ly resemble hard rubber in all its desirable qualities. It is well that 
the use of rubber is diminishing, as the material is rather an uncer- 
tain one, not so much due to the fault of manufacturers as to the 
difficulty of controlling the operation of those who gather the raw 
material. The supply is also rapidly becoming exhausted owing to 
the enormously increased demands of electrical and vehicle work, 
and the rubber plant will soon have to be cultivated to supply the 
market. 





THE RUNNING AWAY OP INVERTED CONVERTERS. 

As pointed out in the article on another page by Mr. C. P. Stein- 
metz, the rotary converter, when used to transfer power from 
direct-current to alternating-current circuits, is likely to have its 
field strength greatly weakened by lagging currents in the latter, 
in which case the machine will, of course, tend to run away as a 
direct-current motor. A simple way of avoiding this contingency 
is the excitation of the converter fields by a separate exciter 
driven either mechanically by the converter or by an alternating- 
current motor supplied therefrom. In case the converter tends to 
speed up, due to reduced field strength, the speed and consequently 
the voltage of the exciter rises, restoring the field magnetization of 
the converter and limiting the speed variation. The same steady- 
ing effect takes place in the less frequent and less dangerous case 
of leading currents and reduced speed. 





A New Telephone Building in Brussels. 





A consular report gives some details of a new building for tele- 
phone exchange purposes to serve 15,000 subscribers in Brussels. 
The lines of this new exchange will each have two wires, and will be 
carried through 100-pair underground cables with overhead house- 
top distribution from cable terminals. The building will be venti- 
lated by air forced through a blower driven by a 3-hp gas engine. 
The report also states: “Below the massive concrete foundation a 
series of iron rafters has been laid to facilitate the flowing of elec- 
tricity into the ground. Steel shanks are attached to these rafters 
and connected with the iron pieces of the building in all directions 
in such manner that the entire construction is united in a Faraday 
cage, which thoroughly protects it against lightning.” 


Progress of the Kinloch Exchange. 





The mammoth telephone switchboard of the Kinloch Telephone 
Company, of St. Louis, is rapidly being wired up, about 100 lines 
per day going in at present. There are already 2000 lines in op- 
eration, and by the end of the year 4000 lines will be working. 





The Effect of Silicon on the Magnetic Permeability of Cast Iron. 





The article on this subject by Mr. F. C. Caldwell in Tue Exec- 
TRICAL WoRLD of December 10 should have been credited as a 
reprint of a paper read before the American Association for the Ad- 
vancement of Science. 
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The Largest Contract for Electrical Work Ever Made. 





The electrical equipment of the lines of the Third Avenue Rail- 
road Company and the allied corporation, the Union Railway Com- 
pany, both of New York city, has been contracted for as one under- 
taking by the Westinghouse Electric & Manufacturing Company. 
This contract, which calls for a payment of something over $5,000,- 
000, covers the most extensive electrical equipment of any kind 
whatever ever designed, and the fact that it has all been undertaken 
by one company is a unique feature of electrical economics. The 
two roads named have about 100 miles of double track, the first op- 
erating on Manhattan Island and thessecond on the adjoining main- 
land in what is known as the Borough of the Bronx. The former 
lines are now operated by cable and horse traction and those on the 
mainland by overhead trolley. The former are now being re- 
equipped with open-conduit tracks and the latter will remain as be- 
fore. 

The power station will be by far the largest in the world. That 
now under construction for the Metropolitan Street Railway Com- 
pany has enjoyed the prospect of this unique distinction, its pro- 
posed equipment consisting of eleven units with an economical rat- 
ing of 4000 horse-power each, with an overload capacity bringing 
its maximum available output up to 70,000 horse-power. The track 
mileage of the Third Avenue and Union roads compares closely 
with the mileage of the Metropolitan system, and the traffic is con- 
siderably lighter. The contract for the new station, however, calls 
for sixteen units, with an economical rating of 4000 horse-power 
each and a £o per cent. continuous overload capacity, giving the 
plant a maximum rated output of about 100,000 horse-power. The 
installation of these units is not to be carried on during a long term 
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of years, but they will be built and installed as rapidly as the com- 
panies can conveniently finish the work, which will probably be 
completed in the course of about two years’ time. 

Although the contract has been given to the Westinghouse Elec- 
tric & Manufacturing Company, all but the electrical work will be 
done by Westinghouse, Church, Kerr & Co., including the design 
of the structure and the installation complete of the boiler and en- 
gine equipments and accessories. The contract includes also the 
design of the sub-stations and the building and installation of their 
engineering equipments. The Westinghouse Electric & Manufac- 
turing Company will also supply the car equipments, although their 
cost is not included in the sum above mentioned. 


The station will be located on a plot of land on Manhattan Island, 
between Two Hundred and Sixteenth and Two Hundred and 
Eighteenth Streets, between Ninth Avenue and the Harlem River. 
This is now partly covered by a fair-sized power house, built for the 
Kingsbridge road, the tracks of which were never laid. This struc- 
ture will be removed to make way for the large one, which will be 
about 250 by 320 feet in size. This will be divided into two rooms, 
each 320 feet long, one for the boilers and one for the engines. The 
boiler room will contain two double-decked rows of boilers, one on 
each side of the long room, which, if set in one continuous row, 
would give a battery about 1000 feet long. Coal will be stored in an 
enormous bin overhead, from which it will chute to the mechanical 
stokers. A complete equipment of economizers will be installed, 
and the draft will be handled by a combination of natural and me- 
chanical draft, the escaping gases passing out through four tall 
stacks. The condensing apparatus will be concentrated into a cen- 
tral plant. Of course, the piping and auxiliary systems will be 
worked out with unusual elabofation. a separate isolated lighting 
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plant being included in the plans, as well as a system of fire pro- 
tection, cooling system, air-cleaning system, oiling system, coal and 
ash handling system, etc. 

The engines will be made by the Westinghouse Machine Com- 
pany of the vertical, two-crank type similar to those recently built 
for the Metropolitan.Electric Supply Company, of London, but of a 
larger size. The latter are rated at 3000 horse-power condensing, 
and those for the new station will be 4000 horse-power. These will 
differ also from the Metropolitan engines in that the generators will 
be underhung between the two cranks instead of being mounted on 
one end of the shaft. The dynamos will be multiphase, high-ten- 
sion alternating, supplying current to the trolley lines through ro- 
tary sub-stations, the apparatus for all of which is covered in the 
one contract. 


Improvements in Telephone Cables. 





An arrangement designed to facilitate the passage of telephone 
currents through cables without damping or distortion is the sub- 
ject of patent No. 615,340, issued December 6, to Mr. Stephen Dud- 
ley Field. The arrangement, which at first sight would appear to 
defeat its own intended purpose, is the intermeshing of strands of 
soft iron wires with the pairs of conductors of a telephone cable, 
they being either braided, interwoven or interlaced with the insu- 
lated copper lines. 

The patent states: “I have experimentally found that by employ- 
ing cable conductors thus constructed and arranged the retarding 
and distorting effects of electrostatic induction are largely, if not 
wholly, remedied—an advantageous result which, keeping jn mind 
the well-known fact frequéntly made available in practice that the 
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adverse effects of either self-induction or electrostatic induction in 
a circuit may be compensated by arranging organizations adapted 
to introduce the other to an appropriate extent, I attribute to the 
magnetic changes of the iron wire caused by the following electro- 
magnetic condition of the electric circuit conductors and to the re- 
active influence exercised by such magnetic change upon said cir- 
cuit conductors, the currents conducted thereby and the tendency 
to static charge and subsequent discharge found therein.” This 
sentence apparently means that by increasing the distributed self-in- 
duction of the pair the harmful effect of the distributed capacity may 
be partially neutralized. 

Fig. 2 shows a pair of conducting wires interlaced with several 
soft iron wires, and Fig. 3 shows a braided combination of two iron 
wires with two copper wires. Fig. 4 shows a simple twisted pair of 
iron and pair of conducting wires, Figs. 5 and 6 showing the cross- 
section of a multi-pair cable of this design. The first claim of the 
patent is as follows: “A cable conductor, composed of the insu- 
lated wire or wires of an electrical circuit, and one or more iron 
companion wires or rods not included in such circuit, the said insu- 
lated wires and iron wires being inter-braided, or interlaced, sub- 
stantially as specified herein.” 








Enamel Insulators. 





In a paper on insulating enamels recently presented by M. Sa- 
glio to a French society, it is stated that either zircon, silica, kaolin 
or petalite, when added to the enamel, decreases its rate of expan- 
sion with heat, while calcium phosphate increases this expansion, 
as does cryolite, fluospar or rutile, the latter three also increasing 
the fluidity of the melted enamel. 
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The New Exchange of the Home Telephone Company, 
Trenton, N. J. 





N independent telephone’ ex- 
change, built to give good ser- 
vice rather than to be used as 
a club to compel its sale to the 
Bell interests, is that of the 
Home Telephone Company, 
of Trenton, N. J. Organized 
two years ago, and starting 
out with fifty subscribers, the 
system has grown until now 
the Home company, with a 
capital* of $150,000, has 950 
subscribers, and orders suffi- 
cient to bring the number of 
lines up to a round thousand. 
The Bell company’s subscrib- 
ers in the same city and dur- 
ing the same time have fallen 
off in number from 650 to 
about 450. The new com- 

pany charges for unlimited service $3 per month for business places 

and $2 for residences, these being its only prices, there being no 
measured service rates, toll lines or pay stations. The Bell com- 
pany, in the same city, has been forced down to the same tariff. 
The Home company is just completing a new exchange, with 
many ifteresting features. Its lines, which consist almost entirely 
of No. 14 copper, are all two wires to each instrument, there being 
no party lines. They run out from the exchange for six or seven 
miles in several directions, being brought in through aerial cables 
supported on heavy 65-foot poles stoutly guyed and “hog-chained” 
through the business section. Twenty of these fifty-pair lead-cov- 
ered cables enter the central office, all of them with dry-core paper 
insulation made by the John A. Roebling’s Sons Company. They 
are pot-headed under the floor immediately at the foot of the dis- 
tributing board. This consists of three parallel panels of solid 
cherry, with heavy newel post corners, each panel about 7 feet 6 
incheS wide by 6 feét in height. Two of these are the distributing 
panels on which the pot-head pairs from the incoming cables fan 
out, the third being the cross-connecting board cable to the main 
switchboard. The connections between the incoming panels and 
the cross-connecting panel run overhead. Protection against light- 








ning and sneak currents is obtained simply by means of 0.3-ampere 
mica fuses, mounted on porcelain bases, which protect the cherry 
board from danger of ignition. There are no lightning discharge 
gaps. In the same room with the distributing board are located 
the batteries for the transmitters and signals and the ringing gen- 
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erators. The former consists of four 75-ampere-hour Chloride cells 
connected up in two duplicate series pairs for the operators’ trans- 
mitters, and four 150-ampere-hour cells connected also in two dupli- 
cate sets of two cells in series to give the four volts needed for the 
visual-signal lamps. The ringing current is obtained by means of 
a small Crocker-Wheeler motor-generator, taking 220 volts direct 
current at one end and giving 75 volts alternating at the other. 
This is connected to the 220-volt mains through an automatic 
motor starter provided with seven different speed positions. 

The main switchboard is located in'a room about 32 feet by 20 





on the upper floor of the building, and is splendidly lighted by a 
skylight in the roof above, the space between the ceiling and the 
roof being flared out funnel-shape, giving most perfect ventilation 
and light distribution. The board is J-shaped, having twelve oper- 
ators’ positions, with a capacity for 1200 lines and with space suffi- 
cient on the trunk sections of the panels for the apparatus required 
for 2000 lines, which capacity the board will have when extended to 
a complete U-shape. The board is of the latest type, made by the 
American Electric Telephone Company, of Chicago, and for the 
benefit of electrical engineers fiot immediately connected with the 
telephone field a description of its meritorious features will be given 
here. 

The board is not of the mtiltiple type, but each operator’s position 
has two trunk wires to each of the other operators’ positions, thus 
giving four trunks between each two panels, two outgoing and two 
incoming from any position. The outgoing ends terminate in jacks 
and the incoming ends in plugs. Each operator has a set of cams, 
one for each of the other operators, the depression of any one of 
which connects her talking and listening set with the set of another 
operator corresponding with that cam. In this way a call received 
for a number not within the reach of the answering operator is 
transmitted to the operator in whose section the line called for ter- 
minates by means of a repetition of the call over the operators’ sets, 
connection being made by means of the cam just mentioned. The 
calling line is then connected by the cords to the jack of one of 
the two transfer lines terminating in the section wanted. This con- 
nection lights the visual signal at the other end, and shows the 
other operator which of the two lines to plug in on. The board is, 
however, arranged so that after the expiration of the fundamental 
patent on multiple boards multiple panels can be added, and the 
wiring of the drops and jacks is such that a change to a multiple 
system can be readily made. The drop and jack of each line are 
mounted together, this doing away with all the wiring from the 
banks of drops to corresponding banks of jacks, and the plug is in- 
geniously made, so that its insertion in the jack automatically re- 
stores the shutter, which is then free to be dropped again by the 
magnetic release, the main drop thus serving as a ringing-off drop. 
On pulling out the plug the shutter is again restored. Ringing is 
effected simply by pushing the plug in deeper than its narmal posi- 
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tion. There are thus no ringing cams, no ringing-off drops in the 
cords, and as the ringing circuit is brought in to the jack and not 
to the plug there are only two conductors in the cord. 

The combined jack and drop constitutes a little draw, which is 
inserted into its compartment in the board from the front and 
locked in place by two bolts projecting through the back of the 
board and fastened by lock nuts, these two bolts making contact 
with clips soldered to the line terminals and drawing four contact 
springs in the drop and jack back against four bus bars, two for the 
ringing circuit and two for a circuit which is closed by the drop- 
ping of the shutter, much as is the ordinary night circuit, its pur- 
pose, however, being to illuminate a visual signal on the chief oper- 
ator’s board, one of these signals being provided for each opera- 
tor’s position. Thus, if any operator does not promptly answer 
her calls, it is instantly indicated by the persistence of light on the 
corresponding signal at the chief operator’s desk. 

The board, for patent reasons, is not wired on the multiple sys- 
tem—that is, the jacks, drops, listening séts, etc., are not in mul- 
tiple across the two:lines, but run entirely on the series system. 
This, with the transfer plugs, involves the danger of leaving the 
lines open; for instance, if a connection through the transfer system 
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pects soon to be obliged to enlarge its switchboard to the maximum 
capacity of the room. The financial part of the work is closely 
looked after by Mr. L. D. Risdon, the engineering branch being in 
the hands of Mr. J. B. Sinkhorn, chief electrician, 


A Hysteresis Meter. 





An instrument for recording the energy wasted in hysteresis while 
passing a sample of iron through a magnetic cycle has been de- 
scribed by Mr. J. L. W. Gill, in patent No. 615,695, issued Decem- 
ber 13, 1898. The instrument consists of a magnetizing solenoid 
surrounding a cylindrical iron core, which is the specimen, and 
capable of being moved axially along it from a position in which 
the specimen is entirely outside of and at one end of the solenoid 
to a corresponding relative position at the other end. The solenoid 
being energized, it attracts the core and is then slipped over and 
past it, the mutual attraction as the core emerges being less than 
that when it enters, owing to hysteresis. The current in the solenoid 
is then reversed, and the parts of the apparatus restored to their 
first relative position in order to pass the iron through a complete 
cycle. The residual mechanical work done is measured by an ap- 





is taken down by removing the plug of the transfer trunk, the sta- 
tion making the original call will be connected with the two ter- 
minals of that plug, and will be left on open circuit. If .the opera- 
tor at the other end of the transfer trunk fails to disconnect, the sub- 
scriber will be unable to ring up central, and will be practically 
helpless. To avoid such a contingency the sockets into which the 
transfer plugs fall when out of use are provided with plug switches, 
which short-circuit the plug contacts when the plug falls into the 
socket. The ringing circuits to each section pass to a buzzer, 
which, in case it fails to sound when the plug is pressed in to the 
ringing position, indicates to the operator that the line wanted is on 
open circuit, and also indicates faults in the other direction, such as 
short circuit by the sticking of the buzzer, due to excessive cur- 
rents. 

The subscribers’ sets are well-designed instruments, supplied by 
Stanley & Patterson. They are fitted with extra large, solid-back 
transmitters, designed to give the primary circuit an extremely low 
resistance. Current is supplied by two salamoniac cells, and the in- 
duction coils are high-wound, with a secondary resistance of 500 
ohms. 

The company is handling a very lively business, requiring ten 
operators at the board, besides the chief operator’s board, and ex- 


paratus resembling that used with some planimeters, a disc whose 
rate of rotation is proportional to the movement of the solenoid 
being pressed by a wheel, the position of which is dependent upon 
the force acting upon the core, the wheel pressing on the centre of 
the disc when this force is zero. The apparatus thus does not meas- 
ure the hysteresis directly, but automatically records the small dif- 
ference between two comparatively large amounts of work done. 





For Lower Telephone Rates in Washington. 





Bills have been introduced in the United States Senate and House 
providing that after their passage rates for telephone service in the 
District of Columbia shall not exceed $50 per annum for places of 


* business. or $36 per annum for homes, this to cover unlimited ser- 


vice. If the Chesapeake & Potomac Telephone Company does not 
agree to this limitation its franchise wil] be revoked, and the Dis- 
trict Commissioners will be, if these bills pass, empowered to ad- 
vertise for bids for telephone service, each bidder to deposit $1000 
as a guarantee, the company getting the privilege to give $25,000 
security for faithful performance and to have its service in opera- 


tion within six months. , 
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Consolidations and the Subways in New York City. 





HE financial, industrial and particu- 
larly the political situation of the 
one controlling element of all 
public electrical systems in New 
York City, namely, the subways, 
is at thepresent time the most per- 
plexing problem for all except 
those immediately involved in the 
recent reorganization, the reports 
of which, day by day, have been of 
a most kaleidoscopic character. 
One thing appears to have been 
definitely accomplished, and that 
is the organization of a com- 
pany known as the New York 
Gas, Electric Light, Heat & 
Power Company, which was re- 
cently incorporated with a capi- 
tal of $25,000,000, with the back- 
ing of William C. Whitney, Ros- 
well P. Flower, Anthony N. 
Brady and—if the statements of 
the newspaper reporters who 
have been industriously attempt- 
ing to ferret out the plans of the 

company can be believed—also of P. A. B. Widener and P. H. 

Flynn. 

That this company is working with the Metropolitan Street Rail- 
way Company there is no doubt. The latter company is, as is well 
known, now constructing a 70,000-hp generating station, all of 
which power it cannot possibly use on its existing lines. It has 
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practically admitted that the Mount Morris Electric Light Com- 
pany is also in the deal, and the Edison Electric Illuminating Com- 
pany, of New York, with its various allied companies, is negotia- 
ting for a place in the consolidation. Developments in another di- 
rection may be looked for owing to the fact that the capitalists 
controlling the matter have strong political influences, and there 
has suddenly appeared a leaning on the part of Mr. Richard 
Croker toward the construction of the proposed rapid-transit tun- 
nel lines by private capital. 

With it all there has been a renewed agitation in the daily press 
of the independent telephone question, the New York “Herald” 
particularly taking up the cudgels against the Bell Company. 
There are shown herewith two of the expressive cartoons with 
which the latter publication has attempted to emphasize its state- 
ments. The People’s Telephone Company has been actively can- 
vassing for applications, promising a service, but not making any 
very satisfactory statements as to how or where its lines will be 
laid, its only answer to interrogations on this point being the state- 
ment that the subway companies are compelled to give service to 
all alike, and failing this, other companies are permitted by law 
to build subways. This, of course, is nominally true, but the sub- 
way companies, by making extortionate rates to all alike, transfer 
from one pocket to another the payments of their allied electrical 
companies and keep out competition. The main end of the agita- 
tion appears to be the development of a public opinion which will 
compel the passage this winter of a State law limiting the telephone 
rates. 

Another element that keeps outsiders guessing is the purpose of 
the 100,000-hp plant contracted for by the Third Avenue Railroad 
Company, an account of which may be found in another column. 
The lines of this company cannot possibly use this power; in fact, 
it would carry about all the electrical loads likely to exist in the 
Boroughs of Manhattan and the Bronx during the next few years. 
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also rushed down conduits for which it has no immediate use, and 
which will give many lines of unused duct, even when its tracks 
are completely equipped electrically. ibly along Broadway, 
where no track changes have been made or announced for the im- 
mediate future, a conduit has been installed under the yokes at 
either side of the track, some illustrations of the work on which 
are shown herewith. The $25,000,000 company, as the New York 
Gas, Electric Light, Heat & Power Company has come to be called, 
the former name being somewhat shorter than the latter, is re- 
ported to have gained control of the two subway companies, name- 
ly, the Empire City Subway Company, which controls the low-ten- 
sion, or telegraph and telephone subways, and has itself been con- 
trolled heretofore by the New York Telephone Company, and the 
Consolidated Telegraph & Electric Subway Company, which con- 
trols most of the conduits used by the lighting companies. It is 


The only possible load of any great magnitude not now provided 
for is the electrical driving of the Manhattan Elevated Railroad, 
and it is natural to surmise that part of this great power may be 
used on that system. The whole situation promises developments 
surpassing anything yet known in the direction of the consolida- 
tion of enormous interests. 





An Honor Granted to Professor Eric Gerard. 





Professor Eric Gerard, director of L’Institut Electrotechnique 
Montefiore, University of Liege, Belgium, was recently admitted to 
the Order of Leopold. Professor Gerard’s work is known and ap- 
preciated in this country, particularly through his works which have 
been translated, notably one on ‘ Electricity and Magnetism.” 
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Centralized Sources of Energy in Telephone Exchanges—I. 





BY KEMPSTER B. MILLER. 

In an article published in these columns nearly three years ago* 
I described briefly a few of the methods for supplying current to 
the transmitters at the subscribers’ stations from a source of cur- 
rent at the central office. Since the time of writing that article a 
great development has taken place in this line of work, resulting in 
the centralization of not only transmitting batteries but also of 
the calling current sources, thus removing from the subscriber’s 
station all generators for whatever purpose. 

The scope of this article includes the centralization of both call- 
ing and talking batteries. Some of the matter contained in the 
former article will be treated of in this one in order to preserve 
clearness and continuity as well as to throw the light of more 
recent experience upon the comparatively old systems. 

As stated in the previous article, the advantages to be derived 
from such a complete centralization of energy sources are great 
and numerous. The electrical efficiency of the plant is greatly 
increased by having a few large units in operation practically all 
of the time instead of a multitude of small units in operation but a 
small portion of the time. The amount of idle capital represented 
by the local battery and the calling generators is rendered nil, no 
small consideration in large exchanges, because the magneto gen- 
erator is in itself the most expensive piece of apparatus connected 
with a telephone instrument The labor of visiting subscribers’ 
stations in order to repair and replenish batteries is done away 
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mitters were, therefore, forced to vary the resistance of the com- 
plete circuit formed by the two lines in order to produce the de- 
sired changes in current. 

A system embodying the same ideas, applied to a switchboard 
of more modern construction, shown in Fig. 1, was devised by 
Messrs. C. W. Price and A. Barrett. In this a transmitter bat- 
tery, B, was connected in circuit between the answering and call- 
ing plugs ¢ and # of each pair; so that while two subscribers’ 
lines—as, for instance, 1 and 2—were connected by means of these 
plugs in the ordinary manner, the current from the battery B 
would flow through the circuit of the two lines, and be acted upon 
by the transmitters, as already described. In this system, probably 
in order to reduce the line resistance, the receivers R and R’ at the 
subscribers’ stations S and S” were connected in the secondary cir- 
cuits of induction coils C and C’, the primaries of which were di- 
rectly in the line circuit. A better way to have accomplished the 
reduction of the line resistance would have been to wind the re- 
ceiver coils to a low resistance and include them directly in the 
line circuit. This system and that of Anders required a separate 
transmitter battery for each pair of plugs and cords, an obvious 
disadvantage. 

A system devised by Chichester A. Bell in 1886 contained the 
germs of some successful later systems, and was, I believe, the 
first to use one common battery for the simultanecus excitation of 
a large number of transmitters. The principles upon which this 
system was based are shown in Figs. 2 and 3, in which B is a bat- 
tery described as having high e. m. f. and low internal resistance. 


Views OF THE LAYING OF THE CONDUITS IN BROADWAY. 


with. The subscribers’ sets are made neater and more compact. 
The labor on the part of subscribers to obtain a connection or dis- 
connection is reduced to a minimum. Lastly, no freezing of the 
local batteries occurs; there is no spilling of acids or other chem- 
icals, and no corrosion of various parts by the fumes therefrom. 

Naturally the first attempt in this line of work was to place 
transmitter batteries at the central office and directly in series with 
the line wires and talking instruments. This was in the days when 
grounded circuits were considered the proper thing, and the solu- 
tion of the problem involved merely the placing of the battery in 
the cord circuit or in the temporary connecting loop used to com- 
plete the circuit between two subscribers. 

In 1881 George L. Anders invented a system in which the 
transmitter batteries were placed in the loop used to connect two 
lines at the central office. The switchboard was of the old cross- 
bar type, wherein the subscribers’ lines terminated in vertical con- 
ducting bars. Across the faces of these bars extended a series of 
horizontal bars arranged in pairs, the bars in each pair being con- 
nected in each case through a battery and a single stroke bell. 
The connection between any two subscribers was made by con- 
necting the vertical bar of one of them with one of the horizontal 
bars and the vertical bar of the other subscriber with the other 
horizontal bar of the same pair, the connection between the bars 
being made in each case by a metallic plug inserted at their inter- 
secting points. The transmitter was of the Hunnings type, con- 
nected in series with the receiver in the line wire at each sub- 
scriber’s station. The transmitter battery was thus included 
serially in the circuit of any two connected lines, and the trans- 


*See Tue ELEcTRICAL Wor.tp, January 11, 1896, page 51. 
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In the circuit connected, as in Fig. 2, changes in the resistance of 
the transmitter E at one station will produce no effect in the re- 
ceiver D’ at the other station, because all such fluctuations will be 
short circuited through the short wire d and the low resistance 
battery, and will not, therefore, pass through the comparatively 
high resistance circuit, including the line wire a, transmitter and 
receiver D and D’. In Fig. 3, however, where a resistance, R, is 
interposed in the short wire d the conditions are changed, and 
while the battery D supplies current to both stations on the lines 
a and a’, through the resistance R, the fluctuations due to one of the 
transmitters, say that at E, will produce changes in potential at 
the point b, which changes in potential will affect the current flow- 
ing in line wire a, because of the high resistance R, which takes 
the place of the short circuit in the former case. The operation of 
either transmitter D.or E in Fig. 3 will, therefore, produce effects 
in the receivers of both lines. These principles are further exem- 
plified in Fig. 4, in which the two lines a and a’ are so arranged 
as to be in communication, as also are the other pairs of lines, b 
and b’, ¢ and ¢c’, etc. By virtue of the high resistance coils R, R’, 
etc., the conversations being carried on on any pair of lines pro- 
duce no effect on any other pair, because but a small portion of 
the current changes set up by any transmitter will find its way 
through the high resistance coil, and what portion does pass 
through will be short circuited to ground through the common 
battery B. 

This idea was applied to one of the old cross-bar switchboards, 
which will not be here described, as it contained nothing whatever 
of practical value save the principles already pointed out. - 

A similar idea was, however, applied in 1890 by Mr. Anthony C. 
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White, the inventor of the world-famous solid-back transmitter, to 
a complete metallic circuit exchange. This system is shown in 
Fig. 5, where four metallic circuit lines, L, L’, L*’ and L*, are shown 
connected to jacks, 7, and drops, Z, on a switchboard. The bat- 
tery B is of low resistance, and is included in one side of the cord 
circuit of the various pairs of metallic circuit plugs P and P*. The 
lines L and L’ are shown connected by means of one pair of plugs, 
one side of the cord circuit of which is formed by the conductors 
9 and 10, which include between them the battery B, the other side 
of the same cord circuit being formed by the wire mn. It will thus 
be seen that the battery B supplies current to the transmitters at the 
two stations thus connected, and if the other pair of plugs p and p° 
were used to connect another pair of lines, L* and L*, the circuit 
of these two lines would be in multiple with those of the first two. 
Fluctuations in current set up by the transmitter in line L pass 
through wire m to one side of the line L’, then through the instru- 
ments on that line and through the wire 10 to one terminal of the 
battery. Here these fluctuations might pass by means of the wire 
11, and the second pair of plugs, p and p’, to the circuit of the lines 
L* and L‘, were it not for the fact that these lines possess a very 
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high resistance in comparison with the resistance of the battery 
B, and therefore an inappreciable amount of the fluctuation of cur- 
rent in any one pair of lines passes to the circuit of any other pair 


of lines, because these fluctuations are always short circuited by 


the low resistance battery It may be said here that unless the re- 
sistance of the battery B is extremely small, and unless the leads 
10 and 11, 9 and 12, from the various plugs to the battery are run 
separately to the terminals of B, cross talk will result to a trouble- 
some extent. The mistake is often made in bunching all the leads 
such as 10 and 11 leading from one side of the battery with the 
idea that, inasmuch as they are connected at the battery, it will do 
no harm to re-connect them at a point 50 feet away from the bat- 
tery. The man who does this is likely to find that he has made an 
error without being able to locate its cause. If the point a at 
which wires 10 and If are joined were moved to a distance of, say, 
50 feet away from the battery, the resistance of the wire between 
the point @ and the battery would then perform a similar function 
to the resistance R in Figs. 3 and 4, and would serve to shunt a 
portion of the current fluctuations taking place in the circuit of L, 
L* into the circuit of L* and L’. 





Vor. XXXII. No. 26. 


This same principle is made use of in the common battery ar- 
rangement for supplying current to the operators’ transmitters in 
central offices, which is shown in Fig. 6. This system was devised 
by Mr. J. J. Carty, chief engineer of the New York Telephone 
Company, and is now widely used in central offices of the American 
Bell Telephone Company throughout the country. In this a and b 
are two low resistance storage cells, placed in multiple so as to 
make their joint resistance still lower. The primary circuits of the 
operators’ sets, each including a transmitter, e, ¢', e*, etc., and the 
printary winding h, h', h’, etc., of their respective induction coils, 
are connected in multiple between the two heavy bus bars ¢ and d 
leading from the terminals of the battery. If the resistance of the 
battery is very low, and the bus bars are extremely heavy and 
short, no cross talk will be noticed between the various operators’ 
sets, because the resistance of the battery and bus bars is so low in 
comparison with that of the different transmitter circuits that the 
drop of potential due to the battery resistance will be inappreciable, 
and therefore a fluctuation in the instance of one of the transmitters 
will cause no change in the potential at the battery terminals. This 
is an important phenomenon in common battery work, and should 
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therefore be thoroughly understood. It may be more readily 
grasped by a simple application of Ohm’s law. 

Let A: represent the joint resistance of the transmitters: that is, 
of the path from one bus bar through the several transmitter cir- 
cuits in multiple to the other bus bar. 

Let Ab represent the resistance of the battery and bus bars, and 
R the total resistance of the circuit. 

Let E represent the total e. m. f. of the battery, and e the differ- 
ence of potential at the bus bars. 

Then R= Rk + R- 

By Ohm’s law the current is 

C= E/R = ¢/R:: 

Solving for e we obtain : 

e= ER:/R=ER,./R: + R- 

For a condition of no interference between the circuitsitis clear that 
e, the difference of potential between the bus bars, must be constant. 
From this it follows that the ratioR:/A: + > must remain constant 
since E, the total c. m. f. of the battery, is unchanging. When the 
resistance of any transmitter circuit is varied by the operation of 
its transmitter, the resistance A: will also be varied, and in order 
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for the ratio R;/R; + R* to remain constant during these variations 
Rv» must be infinitely small. 

Of course it is impossible in practice to obtain a battery with an 
internal resistance equal to zero, but a 150-ampere hour cell in good 
condition will give a sufficiently close approximation for prac- 
tical purposes. 

In actually installing a system of this kind it is well to run the 
individual wires of the transmitter circuits directly to the terminals 
of the storage battery, thus practically eliminating all resistance 
due to bus bars. I had an intimate acquaintance with a case where 
serious cross talk occurred under the following conditions. The 
battery was a single 200-ampere-hour cell of the American type, 
and there were ten transmitters, each having a resistance of about 
10 ohms, the resistance of the primary coils being in each case 
0.38 ohm. The bus bars were each 7 feet long and each composed 
of two No. 6 B. & S. gauge copper wires in parallel. Serious 
cross talk existed, and was only removed when the bus bars were 
made of ooo trolley wire 18 inches long. 

In 1882 and 1893 Mr. John S. Stone devised several common 
generator systems, which are worthy of interest. The one il- 
lustrated—in principle only—in Fig. 7 is adapted for “house” or 
“intercommunicating” systems, and depends for its action on the 
placing of a coil having high impedance and comparatively low 
resistance in series with the common generator, and in multiple 
with the several stations to be in communication. Thus in Fig. 7 
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the battery S is placed in series with the retardation coil R. To 
the terminals y and z, which include between them the battery 
and retardation coil, are connected the terminals of the various 
telephone circuits. The retardation coil is used to bring about the 
very conditions which Carty and others tried to avoid. They are 
used to prevent the fluctuations in current, due to the transmitters, 
from passing through the generator, thus confining them to the 
line circuits, and also to prevent the fluctuations in generator cur- 
rent from passing to the lines. By this means it is said that a 
dynamo may be employed instead of the battery S, the impedance 
coil effectually blocking the way of the troublesome fluctuations al- 
ways present in the current from dynamo machines. 

Of course in the arrangement shown in Fig. 7 all of the fire 
telephone stations would be in communication at once, so that 
fluctuations set up in the current by one transmitter would affect 
the receivers at all the stations. In applying this principle to a 
house system several independent talking circuits, a, c and d, are 
provided as shown in Fig. 8. Each of these circuits runs through 
all of the sub-stations, D, E, F, G, and is provided at each sta- 
tion with springjacks, j, serially connected to enable any two sta- 
tions to introduce their respective apparatus into any desired circuit 
for communication. At each of the stations the telephone ap- 
paratus is for this purpose arranged in a loop, h, having a terminal 
lop plug, p, adapted for insertion in the jacks, 7. 
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Each of the telephone circuits, a, ¢ and d, is permanently con- 
nected by paired conductors, a*, c? or d?, extending through the 
retardation coils R, R® or R® to the mains A and B of the common 
generator S, in this case a dynamo machine. In the figure stations 
E and F are shown in communication over the circuit c. The re- 
tardation coils serve to individualize the separate circuits, and con- 
fine fluctuations due to the sound waves in each case to the cir- 
cuit in which they are intended to exist. 

The system just described, while admirably adapted to the pur- 
poses set forth, was not well adapted to ordinary exchange sys- 
tems. Fig. 9, however, shows a modification of it, by which various 
subscribers’ lines, radiating from a central office, might be con- 
nected through a common generator without interference. In 
this the generator is connected in a common branch across the 
circuit of all subscribers, and a retardation coil, R, R’, R®, R', is 
placed iri each subscriber’s circuit, so as to be in series with the 
common generator and the talking apparatus of that particular 
circuit. All subscribers’ circuits, however, form multiple branches 
of the generator circuit. The generator S is included alone be- 
tween the two-points y and gz, the retardation coils being in 
each case in the line circuits between the points y or s 
and the subscribers’ station. In order to connect two. sub- 
scribers’ circuits for communication the two retardation coils 
of those two circuits are bridged across by a conducting wire, 
s, extending between the points w and x, on the wires a and 
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b, respectively, of the stations H and J. This puts these two 
stations into communicative relation with each other; for it will 
be seen that no impedance coils are included in the talking cir- 
cuits between them. In order to reach the two stations, however, 
current from generator S must pass through the two coils R and 
R* in multiple, and thus the fluctuations of the generator current 
are weeded out. Again, the fluctuations set up in the circuit of the 
two lines a and 6, while perfectly free to pass through these two 
particular lines, cannot find a path to any other lines, as, for in- 
stance, c or d, without passing through the retardation coils R and 
R*, and also R® and R*. 

This latter system is certainly ingenious, and coming, as it does. 
from one of our best telephone engineers, is well worthy of con- 
sideration. It has not, however, I believe, come into extended use. 
because of another system better adapted for universal service, 
which will be described later in this series. 

So far only those systems in which the source of current is in- 
cluded directly in the circuit of the subscribers’ lines have been 
considered. It will be noticed that in this line of telephone work, 
as in almost every other line, the tendency has been from the 
series method of connection to the multiple. This same tendency 
has been especially marked in the construction of multiple switch- 
boards, and also in the arrangement of instruments on party lines. 

(To be continued.) 


- oa nee a ae ae nage rete 





er oy)” 


EE EIR EEE AT EM IF OTT AI RON EIR I NN YR RS 


Ege 


ae 


re i or ee 


. 
| 





Pe EES 


THOME ee serene enemies 


682 THE ELECTRICAL WORLD. 


The Converter—ll. 





BY C. P. STEINMETZ, 

6. WATTLESS CURRENTS AND COMPOUNDING. 

OR the reason that the polariza- 
tion due to the alternating en- 
ergy current of the machine 
motor is in quadrature ahead of 
the field magnetization, the po- 
larization or magnetizing effect 
of the lagging component of 
alternating current is in phase 
with, and that of the leading 
component of alternating cur- 
rent in opposition to, the field 
magnetization. That is, in the 
converter no magnetic distor- 
tion exists, and no armature re- 
action at all if the current is 
in phase with the impressed 
e. m. f., while the armature re- 
action is demagnetizing with a 

leading and magnetizing with a lagging current. " 

Thus, if the alternating current is lagging, the field excitation at 
the same impressed e. m. f. has to be lower, and if the alternating 
current is leading the field excitation has to be higher than required 
with the alternating current in phase with the.e. m. f. Inversely, 
by raising the field excitation a leading current or by lowering it a 
lagging curent can be produced in a converter (as well as in a syn- 
chronous motor). 

Since the alternating current can be made magnetizing or demag- 
netizing according to the field excitation, at constant impressed al- 
ternating voltage the field excitation of the converter can be varied 
through a wide range without noticeably affecting the voltage at the 
commutator brushes, and in converters of high armature reaction 
and relatively weak field full load and overload can be carried by the 
machine without any field excitation whatever, that is, by exciting 
the field by armature reaction by the lagging alternating current. 

Such converters without field excitation—or “reaction converters” 
—must always run with more or less lagging current, that. is, give 
the same reaction on the line as induction motors, which, as known, 
are far more objectionable than synchronous motors in their re- 
action on the alternating system. 

Inversely, however, at constant impressed alternating voltage the 
continuous-current voltage of a converter cannot be varied by vary- 
ing the field excitation (except by the very small amount due to 
the change of the ratio of conversion), but a change of field excita- 
tion merely produces wattless currents, lagging or magnetizing 
with a decrease, leading or demagnetizing with an increase of field 
excitation. 

Thus, to vary the continuous-current voltage of a converter the 
impressed alternating voltage has to be varied. This can be done 
either by a potential regulator or compensator, that is, a transformer 
of variable ratio of transformation, or by the effect of wattless cur- 
rents on self-induction. The latter method is especially suited for 
converters, due to their ability of producing wattless currents by 
change of field excitation. 

The e. m. f. of self-induction lags 90° behind the current. Thus, 
if the current is lagging 90° behind the impressed e. m. f., the e. m. f. 
of self-induction is 180° behind, or in opposition to the impressed 
e. m. f., and thus reduces it. If the current is 90° ahead of the e. m. f., 
the e. m. f. of self-induction is in phase with the impressed e. m. f., 
and thus adds itself thereto and raises it. 

Thus, if self induction is inserted into the lines between converter 
and constant-potential generator, and a wattless lagging current is 
produced by the converter by a decrease of its field excitation, the 
e. m. f. of self induction of this lagging current in the line lowers 
the alternating impressed voltage at the converter, and thus its con- 
tinuous-current voltage, and if a wattless leading current is produced 
by the converter by an increase of its field excitation, the e. m. f. of 
self-induction of this leading current raises the impressed alternating 
voltage at the converter and thus its continuous-current voltage. 

In this manner by self-induction in the lines leading to the con- 
verter its voltage can be varied by a change of field excitation, or in- 
versely its voltage maintained constant at constant generator voltage 
or even constant generator excitation with increasing load, and thus 
increasing resistance drop in the line; or the voltage can even be 








Vor. XXXII. No. 26. 


increased with increasing load; that is, the system can be overcom- 
pounded. 

The change of field excitation of the converter with changes of 
load can be made automatic by the combination of shunt and series 
field, and in this manner a converter can be compounded or even 
Overcompounded as can a direct-current generator. While the 
effect is the same, the action is different, and the compounding takes 
place, not in the machine as with a direct-current generator, but 
in the alternating lines leading to the machine, in which self-induc- 
tion becomes essential. 

7. STARTING. ‘ we 


The polyphase converter is self-starting from rest, that is, when 
connected across the polyphase circuit it starts, accelerates and 
runs up to complete synchronism. The e. m. f. between the commu- 
tator brushes is alternating in starting, with the frequency of slip 
below synchronism. Thus a continuous-current voltmeter or incan- 
descent lamps connected across the commutator brushes indicate by 
their beats the approach of the converter to synchronism. When 
starting, the field circuit of the converter has to be opened, or at 
least greatly weakened. The starting of the polyphase converter is 
essentially a hysteresis effect, and entirely so in machines with lam- 
inated field poles, while in machines with solid magnet poles, in- 
duced currents in the latter contribute to the starting torque due to 
their demagnetizing effect. The torque is produced by the attrac- 
tion between the alternating currents of the successive phases upon 
the remanent magnetism or induced currents produced by the pre- 
ceding phase. It necessarily is comparatively weak, and from full 
load to twice full load current to required to start from rest without 
load. Obviously, the single-phase converter is not self-starting. 

In the moment of starting, the field circuit of the converter is in 
the position of a secondary to the armature circuit as primary, and 
since in general the number of field turns is very much larger than 
the number of armature turns, excessive e. m. fs. may be induced in 
the field, reaching frequently 4000 to 6000 volts, which have to be 
taken care of by some means. As soon as synchronism is reached, 
which usually takes from a few seconds to a minute or more, the 
field circuit is closed and the load put on the converter. Obviously, 
while starting, the continuous-current side of the converter must be 
open circuited, since the e. m. f. between commutator brushes is al- 
ternating until synchronism is reached. 

When starting from the alternating side, the convertercan dropinto 
synchronism at either polarity, but its polarity can be reversed by 
exciting the field in the right direction by some outside source, 
as another converter, etc. 

Since when starting from the alternating side the con- 
verter requires a very: large and, at that, lagging current, it 
is preferable wherever feasible to start it from the continuous- 
current side as a direct-current moter. This can be done 
when connected to storage battery or direct-current generator. 
When feeding into a continuous-current system together with other 
converters or converter stations, all but the first converter can. be 
started from the continuous-current side by means of rheostats in- 
serted into the armature circuit. 


8. INVERTED CONVERTERS. 


Converters may be used to change either from alternating to 
continuous current or as “inverted converters” from continuous to 
alternating current. 

While the former use is by far the more frequent, sometimes in- 
verted converters are desirable. Thus, in low-tension continuous- 
current systems an outlying district may be supplied by converting 
from continuous to alternating, transmitting as alternating and then 
reconverting to continuous current. Or in a station containing con- 
tinuous-current generators for short distance supply, and alter- 
nators for long-distance supply, the converter may be used as the 
connecting link to shift the load from the continuous to the alternat- 
ing generators or inversely, and thus be operated either way, accord- 
ing to the distribution of load on the system. 

When converting from alternating to continuous current, the 
speed of the converter is rigidly fixed by the frequency, and cannot 
be varied by its field excitation, the variation of the latter merely 
changing the phase relation of the alternating current. 

When converting, however, from continuous to alternating cur- 
rent with no other source of alternating current—that is not run- 
ning in multiple with engine or turbine-driven alternating-cur- 
rent generators—the speed of the converter as a continuous-current 
motor depends upon the field strength, and thus increases. with 
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decreasing, and decreases with increasing field strength. As an 
alternating-current generator, however, the field strength depends 
upon the intensity and phase relation of the alternating current, 
lagging current reducing the field strength, and thus increasing 
speed and frequency, and leading current increasing the field 
strength and thus decreasing speed and frequency. 

Thus, if a load of lagging current is put on an inverted con- 
verter, as for instance by starting a converter therefrom from the 
alternating side, the demagnetizing effect of the alternating cur- 
rent reduces the field strength and causes the converter to in- 
crease in speed and frequency. An increase of frequency, however, 
may increase the lag of the current and thus its demagnetizing ef- 
fect, and thereby still further increase the speed, so that the ac- 
celeration may become so rapid as to be beyond control by the 
field rheostat and endanger the machine. Hence, inverted con- 
verters have to be carefully watched, especially when starting 
other converters from them, and some absolutely positive device is 
necessary to cut the inverted converters off the circuit entirely as 
soon as its speed exceeds the danger limit. 

This danger of racing does not exist if the inverted converter 
operates in parallel with alternating generators, provided that the 
latter and their prime movers are of such size that they cannot be 
carried away in speed by the converter. In an inverted converter 
running in parallel with alternators, the speed is not changed by 
the field excitation, but a change of the latter merely changes the 
phase relation of the alternating current supplied by the converter. 
That is, the converter receives power from the continuous-current 
system and supplies power into the alternating system, but at the 
same time receives wattless current from the alternating system, 
lagging at under-excitation, leading at over-excitation; and can 
in the same way as an ordinary converter or synchronous motor 
be used to compensate for wattless currents in other parts of the 
alternating system. 

Q. DOUBLE-CURRENT GENERATORS. 


Similar in appearance to the converter, which changes from al- 
ternating to continuous current, and to the inverted converter, 
which changes from continuous to alternating current, is the 
double-current generator, that is a machine driven by mechanical 
power and producing continuous current as well as alternating 
current from the same armature, which is connected to commuta- 
tor and collector rings in the same way as in the converter. 

Obviously the use of the double-current generator is limited to 
those sizes and speeds at which a good continuous-current gen- 
erator can be built with the same number of poles as a good al- 
ternator. 

The essential difference between a double-current generator and 
a converter is, however, that in the former the direct current and 
the alternating current are not in opposition, as in the latter, but inf 
the same direction, and the resultant armature polarization is thus 
the sum of the armature polarization of the continuous and of the 
alternating current. 

Since at the same output and the same field strength, the arma- 
ture polarization of the continuous current and that of the alter- 
nating current is the same, it follows that the resultant armature 
polarization of the double-current generator is proportional to the 
load, regardless in which proportion this load is distributed between 
the alternating and continuous-current side. 

The heating of the armature due to its resistance depends upon 
the sum of the two currents, that is upon the total load on the 
machine. Hence, the output of the double-current generator is 
limited by the current heating of the armature and by the field 
distortion due to the armature reaction, in the same way as in 
a direct-current generator or alternator, and consequently is much 
less than that of a converter. 

In double-current generators, due to the existence of armature 
reaction and consequent distortion, the commutator brushes are 
more or less shifted against the neutral, and the direction of the 
continuous-current armature polarization is thus shifted against the 
neutral by the same angle as the brushes. The direction of the alter- 
nating-current armature polarization, however, is shifted against the 
neutral by the angle of phase displacement of the alternating cur- 
rent. In consequence thereof the reactions upon the field of the 
two parts of the armature polarization, that due to the continuous 
current and that due to the alternating current, are usually different 
in magnitude, although approximately in the same direction. 

The reaction cn the field of the continuous-current load can be 
overcome by a series field. The reaction of the alternating-current 
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load on the field when feeding converters, or synchronous mo- 
tors, can be compensated for by a change of phase relation by 
means of a series field on the converter, or motor, with self-induc- 
tion in the alternating lines. Thus a double-current generator feed- 
ing converters on the alternating side can be considered as a di- 
rect-current generator, in which a part of the commutator, with a 
corresponding part of the series field, is separated from the gen- 
erator and located at a distance, connected by alternating leads to 
the generator. 

Obviously automatic compounding of a double-current genera- 
tor is feasible only if the phase relation of the alternating current 
changes from lag at no load to lead at load in the same way as 
produced by a compounded converter, Otherwise rheostatic control 
of the generator is necessary. This is, for instance, the case if the 
voltage of the double-current generator has to be varied to suit 
the conditions of its continuous-current load, and the voltage of 
the converter at the end of the alternating lines varied to suit the 
conditions of load at the receiving end independently of the voltage 
at the double-current generator, by means of alternating potential 
regulators or compensators. 

Compared with the continuous-current generator, the field of the 
double-current generator must be such as to give a much greater 
stability of voltage, due to the strong demagnetizing effect which 
may be exerted by lagging currents on the alternating side, and 
may cause the machine to lose its excitation altogether. For this 
reason it is preferable to separately excite double-current gen- 
erators. 

10. CONCLUSION. 

Of the types of machines, converter, inverted converter, and 
double-current generator, sundry combinations can be devised 
with each other and with synchronous motors, alternators, continu- 
ous-current motors and generators. 

Thus, for instance, a converter can be used to supply a certain 
amount of niechanical power as a synchronous motor. In this 
case the alternating current is increased beyond the value corre 
sponding to the continuous current, by the amount of current 
giving the mechanical power, and the armature reactions do not 
neutralize each other, but the reaction of the alternating current 
exceeds that of the continuous current by the amount correspond- 
ing to the mechanical load. In the same way the current heating 
of the armature is increased. 

An inverted converter can also be used to supply some mechani- 
cal power. Either arrangement, however, while quite feasible, has 
the disadvantage of interfering with automatic control of voltage 
by compounding. 

Double-current generators can be used to supply more power 
into the alternating circuit than given by their prime mover, by 
receiving power from the continuous-current side. In this case 
a part of the alternating power is generated from mechanical power 
and the other converted from continuous-current power, aud the 
machine combines the features of an alternator with that of an in- 
verted converter. 

Inversely, when supplying continuous-current power and re- 
ceiving mechanical power from the prime mover and electric power 


from the alternating system, the double-current generator combines. 


the features of a direct-current generator and a converter. In 
either case the armature reaction, etc., is the resultant of those cor- 
responding to the two types of machines combined. 

Outside the scope of this investigation is the use of the converter 
to change from alternating to alternating of a different phase, as, 
for instance, when using a quarter-phase converter to receive power 
by one pair of its collector rings from a single-phase circuit, and 
supplying from its other pair of collector rings the other phase of 
a quarter-phase system or a three-phase converter on a single-phase 
system, supplying the third wire of a three-phase system from its 
third collector ring. 


Use of Single-Phase Motors. 





In the city of Frankfort-o.-M., in Germany, single-phase motors 
with an aggregate capacity of 1400 horse-power are run from the 
town lighting mains. 


Studying American Telephone Practice. 





Two English Post Office officials, Mr. Gavey and Mr. Cooper, 
of London, are said to be making a thorough investigation of the 
telephone systems in the United States. 
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Electricity in the War.* 


As my friend, Mr. Roller, had greater opportunities to observe 
the details of electrical engineering aboard naval vessels, and ‘will 
doubtless give the meeting the benefit of his observations, I shall 
therefore confine my remarks to considerations of a general char- 
acter, The lessons taught by the late war with respect to the employ- 
ment of electricity aboard men-of-war are few in number, though 
important in their bearing. The most decisive result was the dem- 
onstration of the immense superiority of electricity over steam for 
the operation of turret training apparatus—a demonstration so deci- 
sive, in fact, that the question of the employment of electric power 
for this purpose is no longer an open one. The society is to be 
congratulated that one of its members is the inventor of the system 
whose application has led to this happy result. I refer to Mr. H. 
Ward Leonard. 

Another question which the test of battle has settled definitely is 
the superiority of electric ammunition hoists, not only in efficiency 
in working, but in a convenience with respect to location and space 
occupied that will tend to greatly extend the application of electric 
power on shipboard generally. 

Against the great success in the particulars.just mentioned must 
be set the failure of electrical range-finding apparatus, and of elec- 
trical indicating apparatus in general. As to the first mentioned, 
the enemy gave so few opportunities for its use, and even then so 
little necessity existed for its employment in view of the leisurely 
manner in which our vessels could pick up their range, that possibly 
neglect had something to do in the case. 

As to other indicating apparatus, it should be borne in mind that 
electrical apparatus of this nature requires a certain amount of ex- 
pert care, which it is not always possible to obtain aboard ship, 
while the contrary is the case with the mechanical apparatus that it 
would displace. 

The favorable experience with electric power in the important 
cases just mentioned should accelerate the extension of its applica- 
tion aboard ship, and while, unfortunately, the present bureaucratic 
tendency is not in that direction, I shall nevertheless refer to some 
other cases distinctly calling for such application. 

The one of immediate importance, and which, in fact, can be con- 
sidered a crying necessity, is that of electric ventilation. For war- 
ship ventilation, both with respect to coal economy and driving, the 
most efficient results in ventilation itself, the electric fan offers an 
ideal solution. The modern warship being divided into numerous 
compartments, each of these can be supplied with its own electric 
fan or fans, either for isolated ventilation or to supply a system of 
only such extent as will involve no sacrifice in efficient ventilation. 
The type of engine now employed with steam ventilators undoubt- 
edly requires anywhere from 75 to 200 pounds, and even more, wa- 
ter per horse-power hour. In the case of a large electric plant, and 
with fan motors of the most ordinary efficiency, this would be re- 
duced to considerably below 50 pounds, while at the same time the 
ventilation for a given expenditure of power would be greatly in- 
creased in efficiency. 

Whether electricity should also be applied to furnace blowers for 
forced draught is an open question.at the present moment, in view 
of the very infrequent use of such blowers and consequent large 
idle electric plant normally that would be entailed. 

Other employments of electric power, so obvious that their adop- 
tion cannot be greatly delayed, are in driving the workshop and ice 
machine now installed aboard every warship. The engines of the 
latter are particularly inefficient, aside from their immense incon- 
venience through the heat given forth. In these cases the applica- 
tion of the electric motor is so simple that it cannot be open to 
question, and the same remark applies to winches and ash hoists. 
On the ship of which I was chief engineer there were six of these, 
which, I estimated, consumed steam at the rate of over 150 pounds 
per horse-power hour, not counting the great condensation in the 
long lengths of steam-supply pipes. 





Steam pumps are, as is well known, grossly inefficient in steam 
consumption, and the same is true to a lesser extent of other auxil- 
iary machinery connected with the propelling engines. While it 
may be claimed that it would be inadvisable to render the operation 
of the propelling machinery, particularly in time of battle or during 
storms, dependent on obtaining power from the electric mains, in 

*Abstract of ‘address by W. D. Weaver, late chief engineer of U. S. S. 


“Glacier,” before the New York Electrical Society, December 14, 1898, on “Elec- 
trical and Engineering Work in the Navy During the War.” 
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reply it may be said that the number of different engines at present 
employed to run the auxiliary machinery is in itself a great hazard, 
for the breaking down of almost any one would alone affect the 
operation of the main propelling machinery. 

Among other probable applications of electricity in the future are 
to anchor hoists and steering gear. The navy has had a somewhat 
unfortunate experience with the latter, and this, by the way, carries 
a lesson with it for those interested in introducing new electrical 
machinery aboard warships. 

The lesson is that in every case possible such machinery should 
first be tried aboard merchantmen, and all experimental work en- 
tirely completed before attempting to secure adoption by the navy. 
In many cases it would possibly not be a difficult matter to find op- 
portunities for making the trial on cOastwise or freight steamers, 
or on harbor vessels, though sometimes, however, at the expense of 
those putting the apparatus aboard. 

Steering gear and anchor hoists now furnish good subjects for 
the electrical designer, and if previously tested in the manner de- 
scribed would undoubtedly stand an excellent chance of adoption 
for use in the navy in the near future. 

As I have intimated, it must be reluctantly acknowledged that, 
notwithstanding the extremely efficient showing which electricity 
made during the late war, it is apparently at the present moment not 
in high favor at the Navy Department. The chief of the bureau 
having charge of electrical ‘matters has recently reported very 
gloomily concerning the difficulty experienced aboard ship in keep- 
ing the generating plant in an efficient state; and the Naval Board 
of Construction has recently refused to further extend the applica- 
tion of electricity,on shipboard, the decision being that the use of 
electricity has gone far enough for the present. 





Alternating-Current Machinery. 


BY EDWIN J. HOUSTON AND A E. KENNELLY. 
J CHAPTER XXVII. 
THE SINGI.LE-PHASE GENERATOR AND SYNCHRONOUS MOTOR. 

If we connect a continuous-current generator of e. m. f. E volts 
and internal resistance R ohms in opposition with a pair of bus bars 
maintained at a steady pressure of e volts, then we know that the 
current which will flow through the armature of the generator will 

E—e 
— amperes, and the activity of the generator will be 





be J = 


, 
pb = el watts. Similarly, if we connect an alternating-current gen 
erator of e. m. f. E volts, and Z ohms apparent internal impedance, 
in opposition with a pair of bus bars maintained at a steady alter- 
nating pressure’ of e volts, of the same frequency as F£, then the 
current which will flow through the alternator armature will be 
‘E—e 
I= 





amperes. 


This, however, is a vector equation and must be interpreted geomet- 
rically instead of arithmetically. The external activity of the gen- 
erator will be p = | e/ | watts, where the vertical lines | | indicate 
that the product of e/ is not the mere arithmetical product, but the 
co-directed product, or the product of the e. m. f. e, and the resolved 
portion of the current in phase with it. If @ is the phase angle be- 
tween e and /, p= el cosa. Suppose that e, Fig. 155, represents 
1000 volts at standard phase, the e. m. f. of'the bus bars, and that 
the generator has an e. m. f. of 1000 volts at the same frequency, 
has an apparent impedance of Z = 10 /84° 15° = 1 + 7 9.95 





ohms, and is connected to the bus bars in synchronism. Then its 
e. m. f. E will be both equal and parallel to e, as shown in the 
figure. Under these circumstances there will be no current through 
the armature, and no work will be expended electrically by the 
generator upon the circuit. The engine driving the generator will, 
therefore, tend to accelerate it, and will advance its phase rela- 
tively to that of the bus bars. Suppose that under these circum- 
stances the generator e. m. f. advances 20°, or becomes E /20° as 
shown in Fig. 156. Then £ — ¢ = 347 /100° volts, and the current 
E—e 347 /100° 


l= ——_ = 


a 10 /84° 15’ 





= 34.7 /15° 45’ amperes. The current is, 


therefore, nearly in phase with the generator e. m. f. and the in- 
tern:.! electric power expended by the generator will be 


1000 X 34.7 X cos 4° 15’ = 1000 X 34.7 X 0.9973 
= 34,610 watts, approximately, or 
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34.61 kilowatts. The mechanical power expended in driving the 
generator will be this 34.61 kilowatts plus the mechanical and elec- 
tric frictions, or perhaps 40 kilowatts. 

It is evident, therefore, that in order to make a continuous-current 
generator supply power to a circuit at a pair of bus bars, it is 
necessary to increase its e. m. f. until the drop in the armature 
neutralizes the increase. But in the case of an alternator which 
is run in synchronism. it is not necessary to have its e. m. f. above 
that of the bus bars; it is only necessary to advance its phase angle, 


E -1000 e ~ 1000 


Fic. 155.—GENERATOR IN PHASE WITH Bus-BAR VOLTAGE. 


-e = -1000 





O Ltec. Worla,n.Y, 


Fic. 156.—GENERATOR LEADING Bus-BAR VOLTAGE BY 20°. 


and the greater the angle of phase-advance, the greater, within 
certain limits, will be the power which it exerts electrically. 
Calling # the angle of the apparent armature impedance, the 
power electrically expended in the armature will be 
£? Ee 
cos 8 — ——cos (a+ f) watts. 


i“ 





The maximum current strength which the armature could develop 
gE 
would be on short circuit, viz., — amperes, and the maximum 


power P, which this current could absorb, would be in the ideal case 


ke? 
of co-phase with the e. m. f. or — watts. Consequently 
Lb 


a e 


— = cos Bf — — cos (@ + A). 
E 


For the case above considered of equality between the generator 
and bus-bar pressures, this becomes 


— = cos f —cos(@ + f). 

P 
These may be regarded as forms of the fundamental equation of the 
synchronous generator. They enable the phase angle of the gen- 
erator to be determined for any given electrical power developed 
in the armature, and from this the current strength may be found. 

Since the angle of apparent impedance of a generator is in prac- 

tice usually between 80° and 90°, its cosine is usually between 
0.175 and 0, or a comparatively small quantity, so that, roughly, 


p 


— = — cos (a + f) 


or the ratio of the electric power exerted in the armature to the 


1C00 VOLTS 


i 





O Elec. Werld,N.Y. 
Fic. 157.—REIATIONS BETWEEN GENERATED E, M. F. anp 
CurkENT. =e. 


maximum possible electric power is the negative cosine of the sum 
of the phase angle of the generator and the apparent impedance. 
This is a maximum when@ is (180° —f ) or nearly 90°, in which 
case — cos (@ + ff) is, approximately, 1, and p = P, so that when 
the generator pressure is equal to and in quadrature with the bus- 
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bar pressure, the electric power in the armature circuit is about 
ye 
equal to the possible maximum, or — watts. 


erator would be overloaded which supplied this amount of power, 
so that the lead at full load when supplying bus bars of equal pres- 
sure would be less than 90°. Thus, in the case of the generator 


In practice a gen- 


. £* 
above considered, with “= 1000 and Z = 10 /84° 155 P= — 
eT re = 
= 100,000 watts, so that 
Dp . 
—— = cos (*4° 15') — cos (@ + 84° 15’). 
100,000 


With a@ = go° this becomes 


p 
= 0.1 — cos (174° 15’) 
100,000 
= 0.1 + 0.995 = 1.005 
or p = 109,500 watts. 
The current strength in this case would be 141.4 amperes, which 
would be about three times the full-load current strength. 

The relations for this generator between the conditions of co-phase 
and go° lead in the generator e. m. f. with respect to bus bars is 
indicated in Fig. 157. It will be seen that the current J (drawn to 
an enlarged dimensional scale) increases from 0 amperes at co-phase, 
to 141.4 /50° 45’ when the e. m. f. leads in quadrature. The full-load 

p 
lead would be about 30° when f = 0.511 P, or - = 0.5 approxi- 


mately. The current J always leads the bus-bar pressure FE ec, but 
always lags behind the generator pressure O EF, while the machine 
is operating as a generator, but the lag is small up to full load. The 
vector O/ describes the are of a circle, while the vector generated 
e. m. f. O E describes the are of another circle. 

In order that a generator may be able to keep in synchronism with 
the bus-bar pressure under the ordinary variations of load, it is neces- 





E 
e Elev. Worla.N. ¥, 
Fic. 158.—Moror LAGGING 20° BEHIND Bus-Bar E. M. F. 


sary that the phase relations shall be stable. In other words, a small 
variation in the load, or in p, must not give rise to a large variation 
in the phase angle to be automatically adjusted. This stability is a 
maximum when the phase angle is the complement of the impedance 
angle, or in the case considered, 90° — 84° 15’ = 5° 45’. At this lead 
the stability is about 40 per cent. greater than at the condition of 
quadrature, but between no load and full load for the case of the 
alternator considered the stability would be practically constant. 
We may next suppose that the generator, instead of being driven 
by power, is excited to the same e. m. f. as the bus bars, and is 
switched into connection with them in synchronism, at the condition 
represented in Fig. 155. At first there will be no resultant e. m. f. 
tending to force current through the armature. The friction of the 
armature will, however, tend to retard it, and the armature will tend 
to lag, so that the vector E will tend to lag behind the standard bus- 
bar vector e. We may suppose that the lag in phase has reached 
20°, as represented in Fig. 158. Then the current in the armature 
will be 
1000 /20° — 1000 . 


447 /100° 
‘ = 94:7 /184° 15’ amperes. 


10 /84° 15' 10/84° 15’ 
The current is nearly in phase with the bus bar e. m. f. e, and is near- 
ly in opposition to the armature e. m. f. E. Consequently, the for- 
mer will do work upon the current and expend power, while the 
latter will be worked upon by the current and absorb power. In 
other words, the machine will tend to operate as a motor. The 
power it receives from bus bars will be the co-directed product of 
I and e, or pe =| e| =| 10606 /180° 34.7 /7849 15’ | 
Pe = 1000 X 34.7 KX cos 4° 15’ 

= 1000 X 34.7 X 0.9973 

= 34.610 watts = 34.6 kilowatts. 
Similarly, the power received mechanically by the armature will be 


so that 


7 
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the co-directed product of J and EF. = |JE|= p 
so that p = 1000 X 34.7 X cos 164° 15’ 
= 1000 X 34.7 X — 0.9625 
= — 33,405 watts = — 33.4 kilowatts. 


Here the negative sign indicates that the power in the machine is 
negative, or is active power expended in driving it electrically. 
The difference between the power expended by the bus bars and the 
power absorbed mechanically in the armature is 

pe — p = 34,610 — 33,406 = 1204 watts. 
This is the power expended in the resistance of the armature as 
P R = 34.7 X 34.7 X 1 = 1204 watts. The power which the ma- 
chine will be capable of delivering at its shaft or pulley will, of 
course, be less than 33.4 kilowatts, owing to the mechanical 
and magnetic frictions in the 
armature, so that the output of E’ 
the machine as a motor might be, eg 
say, 27 kilowatts. 

If the load on the machine is 
less than 27 kilowatts, the motor 
will reduce the phase angle @ to 
something between 0° and — 20°, 
whereas, if the load be greater than 
27 kilowatts, the motor lag will 
increase. The vector current will 
retreat along the circle O /, Fig. 
159, being 141.4/ 39° 15’ when 
E lags 90° behind bus-bar pres- 
sure. The armature current will 
be nearly opposite the armature 
e. m. f., but will always be behind 
the bus-bar pressure. The upper 
part of the diagram represents the 
conditions already examined in ‘. oe 
connection with Fig. 157 with a bo 
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circle O I’ is not symmetrical with Fie. xin. Relators Berecke 
the motor circle O/’, the centre of  Gungrarep E. M. F. AND Cur- 
the former being at P, while the rent. L=e. Direction or I 
centre of the latter is at P’, The R&vERSED. 
current and power in the arma- 
ture are, therefore, not the same for a given angle of lag in e. m. f. 
as they are for the same angle of lead. 

The formula which expresses the power absorbed by the armature 
mechanically when running as a motor is as before, 


p é 
— = cos f — — cos (a + A) 
P E 
or, in the case of equality between e and E, here considered, 
p 
— = cos f — cos (a@ + f). 
f 


The angle @ is, however, now negative, and at 90° 


p 
— = cos 84° 15’ — cos (—go® + 84° 15’) 
P 
=0.1—cos (5° 45’) 
= 0.I — 0.995 
= — 0.895 
or since P = 100 kilowatts, p = — 89.5 kilowatts. 


7=—141.4/ 39° 15" 
= 141.4/140° 45 
so that Z, their co-directed product, is = 1000 X 141.4 X COs 129° 15’ 
= 1000 X 141.4 K — 0.6327 

= — 89.5 kilowatts. 

This amount of power would probably be greater than the ma- 
chine could satisfactorily deliver, and its full load would probably 
be about 50 amperes, representing a phase angle of e. m. f. of 
about — 30°. 

It is evident, therefore, that in the case of equality between the 
generator and bus-bar pressures, the synchronous alternator is 
capable of running in synchronism with the bus bars, maintaining 
the same frequency, but leading the bus-bar pressure when the ma- 
chine is driven by power. as a generator, and lagging behind the 
bus-bar pressure when the machine absorbs power as a motor, the 
range in phase between full load as a generator and full load as a 
motor being usually ‘ess than go°. 


Fig. 159 shows in fact that when L=1000 /go’, 
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Efficiency of the Electrolytic Cel; 





BY C. F. BURGESS.* 


If an estimate for the future can be based upon developments at 
the present time, the electro-chemical industries promise to open 
up a field for the utilization of electrical energy in which the elec- 
trolytic cell will become a rival of the electric motor in transform- 
ing electrical energy for industrial purposes. If such condition is 
to exist, however, the electrolytic cell must receive as careful at- 
tention as regards efficiency as has been given to the electric mo- 
tor; there is certainly a chance for improvement in this direction. 

The electrolytic cell as an apparatus for utilizing electrical ener- 
gy to effect chemical transformations is, in many of its features, 
comparable to the electric motor for transformation of electrical 
energy for mechanical purposes. A study of those points of simi- 
larity which might be of help in the investigation of electrolytic proc- 
esses, especially to the student who is versed in the operation of dy- 
namo-electric machinery. The electrolytic cell, like the electric 
motor, is an apparatus for transforming electrical energy into a form 
of energy having a direct industrial value. The efficiency of the 
motor is the ratio of the mechanical energy delivered by the mo- 
tor, to the electrical energy given to it, while with the electrolytic 
cell it is the chemical energy which is stored up, divided by the 
electrical energy supplied. 

The term “efficiency,” as applied to electrolytic processes, is fre- 
quently used with different meanings, and as a result it is usually 
difficult to determine just what is meant by a statement that a sub- 
stance is produced electrolytically at a certain percentage of effi- 
ciency. : ° 

The passage of a direct current through an electrolyte causes 
certain chemical changes, and the final chemical products contain 
a different amount of energy than do the chemical substances be- 
fore being subjected to electrolysis. As it is this difference in the 
amount of potential energy which causes differences in chemical 
substances composed of the same elements, the energy efficiency 
of an electrolytic cell may justly be defined as the ratio of the 
difference in energies (chemical) of the substances before and after 
treatment to the energy (electrical) supplied in effecting the change. 

chemical energy /?, 
electrical energy = Py * (1) 

Considering for example one of the simplest cases where an 
aqueous solution of cupric chloride, CuCl, between insoluble elec- 
trodes, is decomposed by the current, the resultant products being 
metallic copper and gaseous chlorine. A current of C’ amperes at 
a pressure of V’ volts for a duration of time of h hours is required 
to effect the decomposition of 133.92 grams (molecular weight) of 
CuCl, liberating 63.18 grams of copper and 70.74 grams of chlorine. 
From thermo-chemical data it is known that there is a difference in 
energy of 62,710 calories between 63.18 g. of copper and 70.74 g. of 
chlorine in the free and the combined states; 62,710 calories = 62,710 
X 4.2 joules = 73.16 watt hours. 

Efficiency = 73.16/ C’ X V’ Kh. (2) 

This expression is more properly termed efficiency of trans- 
formation of electrical into chemical energy, or, electrical efficiency. 

Another efficiency sometimes used in describing an electrolytic 
process is that derived from a consideration of Faraday’s law, which 
says, in substance, that a coulomb of electricity passing through an 
electrolyte either sets free or transfers to other combinations an 
amount of substance which is equal to its atomic weight, divided 
by the valence and multiplied by a constant. 

An ampere second will cause to be decomposed .o0069 g. of 
CuCl, with a liberation of .000326 g. of copper and .000364 g. of 
chlorine, supposing that the copper chloride is the only substance 
in the electrolyte acted upon by the current. This would be the 
case very closely if the electrolyte were made up of pure water and 
pure CuCh, and a suitable current density be used. -If, however, 
other conducting compounds exist in the solution, together with 
the copper salt, the amount of copper deposited may not equal 
that given above. Also, the current density may be such that hy- 
drogen will be liberated simultaneously with the copper, in which 
case a portion of the current must be expended in liberating the 
hydrogen, while the other part is expended in depositing copper. 
If copper is the product desired, hydrogen would be considered as 
a waste product, to produce which requires a consumption of ener- 
gy. An efficient process would be one in which the waste product 


Efficiency = 
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is as small as possible, and thus arises the second expression for 
efficiency which may be stated, 

Efficiency = g’ /g (3) 
in which g’ is the number of grams of the desired substance pro- 
duced or transformed per coulomb, and g is the atomic weight of 
that substance divided by its valence and multiplied by .00001036. 

It will be seen that this expression does not deal directly with 
the energy required, for there is only one of the factors of energy 
under consideration, the current. This, however, is a very useful 
expression in many cases, and should therefore have a name which 
will distinguish it from the term for efficiency implying energy. A 
suitable name by which it is sometimes designated is current effi- 
ciency or chemical efficiency. The current efficiency for the produc- 
tion of chlorine from an aqueous solution of sodium chloride would 
be stated as so many grams of available chlorine actually produced 
per ampere hour divided by number of grams of available chlorine 
which would be produced were all the current utilized in producing 
this useful substance. 

The total efficiency of an electrolytic process would be a com- 
bination of the above efficiencies, which gives us another expres- 
sion for designating the economy of a process. 


' 


P- 
Efficiency = p- a . (4) 


This expression would show how near the process under considera- 
tion approaches the ideal process in which there are no losses. 

The losses which occur in an electrolytic cell may be classed as 
follows: 

C’R in meétallic conductors. 

C’?R in electrolyte (including diaphragms). 

Energy consumed in producing undesired products. 

The efficiency of conversion, or electrical efficiency, may be ex- 
pressed in a different manner from equation (1). 

C'x E'—C°R £'—C'R EE" 

C' x Ae =; =; ° (5) 
in which R is the resistance of electrolytic cell; E” is the applied 
pressure minus the drop caused by the resistance through which 
current C’ flows, and it is also equal to the counter e. m. f. of po- 
larization, and to the so-called e. m. f. of decomposition. 

It will be observed that equation (5) is the same equation which 
would be used to express the electrical efficiency of a series mo- 
tor, where E’ would be the pressure applied at its terminals, and 
E” the counter pressure set up by the armature. 

Combining equation (3) with (5) we have as total efficiency 


Electrical Efficiency = 


” 


Efficiency = jr X = ° (6) 


The terms of this equation might be figured from theoretical con- 
siderations, but there are very few cases in which all the terms 
could be calculated with any degree of accuracy on account of the 
many varying conditions, which are difficult to predetermine. This 
is especially true for the determinatjon of current efficiency from 
theoretical data. 

One of the most satisfactory methods of studying the efficiency 
of an electrolytic process is to make detailed measurements dur- 
ing actual operation, and from data thus obtained conclusions 
may be reached as to how improvements may be made. 

The total energy supplied to the cell may be most readily ob- 
tained with the ammeter and voltmeter while the cell is in cpera- 
tion. The current efficiency can be obtained from the current 
reading and by a quantitative chemical analysis. The term E” 
may be determined more or less accurately in several different 
ways, and it is with various methods for determining this im- 
portant quantity that the following has principally to deal. 

If the circuit supplying a continuous-current motor be suddenly 
opened, the counter pressure set up by the armature will not im- 
mediately drop to zero, as could be shown by a voltmeter con- 
nected to the armature terminals. There is a similar phenomenon 
in the electrolytic cell, by means of which the counter pressure of 
polarization may be measured by noting with a voltmeter the 
pressure between the electrodes immediately after an interruption 
of current through the cell. This pressure, which is sometimes 
called the “after effect,” is due to conditions existing at or near 
the electrodes produced by the current, which cause them to act 
just as do the plates in a primary battery, setting up an electrical 
pressure in opposition to that applied externally for the purpose of 
effecting electrolytic decomposition. 

If an aqueous solution of hydrochloric acid be electrolyzed be- 
tween two carbon electrodes, a measurement by a voltmeter between 
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the plates immediately after interrupting the current will show that 
the plate at which hydrogen had been evolved has the property of 
a zinc plate in an ordinary primary cell, while the electrode at which 
chlorine had been evolved has the property of the copper or car- 
bon pole. Thus the two plates of the same material act as the 
plates of a voltaic cell, and are capable of setting up an apprecia- 
ble current in the external circuit, an explanation being that the 
gases evolved by electrolysis are absorbed by the respective plates, 
and an equivalent of a gas cell is thereby produced. 

We thus have the voltaic cell, which will quickly “polarize,” how- 
ever, the e. m. f. rapidly decreasing upon the flow of even a small 
current set up by it. Consequently, to get the maximum value (that 
which exists during the normal flow of current) it is necessary to 
take it very quickly after interrupting the current. A voltmeter is 
not an entirely satisfactory instrument to use for this purpose, for 
the current flowing through it will assist in the depolarization of 
the plates, and, in addition, the internal resistance of the cell be- 
ing in series with the voltmeter resistance, and being an unknown 
quantity, may introduce an appreciable error in the determination. 

A method which has been in use to some extent in obtaining 
polarization pressures employs a rapidly rotating switch which 
automatically breaks the circuit and at the same time makes con- 
nection of the voltmeter to the electrodes. This method, aside 
from requiring rather complicated apparatus, will introduce errors, 
from the fact that the readings depend upon the speed with which 
the contact maker is revolved, and the values of current and 
pressure are the average values of an interrupted current, instead of 
the maximum values, which it is desirable to obtain. 

The error introduced by the unknown electrolyte resistance in 
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series with that of the voltmeter may be obviated by employing 
a potentiometer method where the unknown pressure is balanced by 
a pressure of known value. 

The following method used in the electro-chemical laboratory of 
the University of Wisconsin has been found very satisfactory, both 
from the convenience and rapidity with which readings may be 
made and the comparative simplicity of the apparatus required. 
A considerable degree of accuracy may also be attained with the 
method. 

Fig. 1 is a diagram of connections of instruments for this measure- 
ment; B is the battery of storage cells or other source of current; 
R is a rheostat for regulating the strength of current flowing 
through electrolytic cell C, the current being measured by am- 
meter A. On depression key K the mai circuit is broken, and a 
connection is simultaneously made which places the potentiometer 
in communication with the two electrodes. The potentiometer box, 
P, is an arrangement whereby an electric pressure of such a value 
as to balance the pressure due to the electrodes may be readily ob- 
tained by moving the two arms shown. An instrument for detect- 
ing the balance is shown by E. 

A capillary electrometer is the ideal instrument for this work, for 
the movement of the meniscus is instantaneous upon closing the 
electrometer circuit if a lack of pressure balance exists, and the 
movement is attended by no vibration, so that many more read- 
ings can be taken in a given length of time than could be taken 
were a galvanometer employed. The direction of movement of the 
meniscus is noted upon depressing key K, giving the information 
which is desired in order to adjust the balancing pressure. The 
key is depressed and almost instantly released, for if it were left 
down for any appreciable length of time depolarization of the cell 
would prevent the maximum value being obtained. The electro- 
meter which has been used for this work is very portable and can 
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be tipped in any position without injury, will stand a considerable 
amount of rough usage, is uninfluenced by mechanical vibration or 
varying magnetic field, and will respond to a pressure of about 
ool volt. : 

The accuracy with which measurements of polarization may be 
made by this method depends somewhat upon the size and kind of 
electrodes and on the electrolyte, but it may ordinarily be meas- 
ured within .o1 volt and estimated to the thousandths place. 

Polarization in an electrolytic cell may exist almost entirely at a 
single electrode, or it may be the sum of pressures set up at both 
electrodes, and a counter pressure may even be set up in the body 
of the electrolyte itself, though usually of an inappreciable amount. 
Some means of separating the total pressure of polarization into its 
component parts, that at the anode and that at the cathode, is very 
desirable, and the following method will offer a means of so doing. 

In order to measure the polarization at a single electrode the 
electric pressure between the electrode and the electrolyte must be 
measured, which necessitates the making of another contact with 
the liquid. This may be done by dipping the end of a wire into the 
liquid, but there is a pressure set up at this point whose value must 
be known in order that the single potential at the electrode may be 
derived. There are some metals whose potentials in certain elec- 
trolytes are known, but the values vary greatly with temperature 
and character of the electrolyte, and they are hardly available for 
the purpose. There is fortunately a way out of the difficulty, how- 
ever, by using the so-called normal electrode, one form of which 
consists of a layer of pure mercury in a glass vessel, the mercury 
being covered with a layer of mercurous chloride. The vessel is 
then filled with a normal solution of potassium chloride, and this 
solution is connected to the electrolyte under measurement by 
means of a tube filled with the potassium chloride solution. The 
pressure set up between the mercury and the solution is known to 
be very nearly .56 volt, the mercury being positive to the electro- 
lyte. There is some question as to the exact value of the pressure 
of such electrodes, but it is not very far from .56 volt, and this is 
generally accepted as a value to work with. 

By measuring the potential between the mercury and the indi- 
vidual electrode of the electrolytic cell, at the instant of interrup- 
tion of the current, just as is done in the operation shown by Fig. 
1, a value of pressure may be obtained, which, by adding or sub- 
tracting 56*volts, as the case may be, will give the polarization at 
each electrode. The diagram, Fig. 2, shows the arrangement for 
this test, being similar to the first diagram, with the exception that 
the normal electrode N and the key K’ are added. To measure 
polarization at the anode, K’ is used, and K serves the same pur- 
pose for the cathode. 

This measurement is hardly as accurate as that for the total po- 
larization, from the uncertainty as to the value of the normal elec- 
trode, but the error cannot exceed a few one-hundredths of a volt, 
so that for most practical purposes this method will suffice. 

The curve shown in Fig. 3 is a representative example of a large 
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number of curves made from measurements of different electrolytes 
and with electrodes of various materials. The pressures applied to 
the terminals of the cells are plotted as abscissez, and the corre- 
sponding polarization pressures as ordinates, the total pressure be- 
ing the sum of the individual electrode pressured. The solution in 
this case contained sodium chloride, with carbon plates for elec- 


trodes. 
Such curves show the electrical efficiency of the cell under various 
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rates of working, in addition to giving considerable information as 
to the internal working of the cell. If the electrolytic process is 
such that the product at the cathode alone is desired, then it would 
be desirable to make the curve showing anode polarization as low 
as possible as regards economy of power. This might be done by 
choosing suitable materials for the anode, and in other ways, though 
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the saving in electrical energy may be overbalanced by the cost of 
materials or process necessary to decrease the polarization. 
The curves in Fig. 3 seem to show quite clearly that there is a 


maximum value of polarization, which fact has been questioned by 
some authorities. 


A Method of Changing the Frequency of Alternating Currents. 


A system designed to vary the frequency of alternating currents 
delivered is the subject of patents Nos. 615,673, 615,952 and 615,953, 
all issued to Mr. Charles S. Bradley, December 13, 1898. As is well 
known, the speed of alternating-current motors, whether of the syn- 
chronous or induction type, can be most satisfactorily varied by 
varying in the same proportt6n the frequency of the current deliv- 
ered to them. The voltage should also vary in about the same ratio. 
This is accomplished in the method proposed in these patents by the 
use of what is called a motor generator, more properly described 
as a multiphase transformer with either the primary or the second- 
ary capable of rotation, such a machine resembling in structure an 
induction motor with a wound secondary and having already come 
into some use in motor-driven combinations as a frequency changer 
to raise the frequency of transmission lines to a higher value, suit- 
able for distributing circuits. 

It is pointed out in the patents that such a machine, when loaded, 
tends to drive its secondary at a speed less than that of the rotating 
field set up by the primary by an amount called the “slip,” which 
can be varied by changing the power factor of the circuit which 
the secondary supplies. This slip is such that the transformer tends 
to give electric resonance in the primary circuit. If the secondary 
circuit is non-inductive or contains a capacity or its equivalent of 
negative self-induction, the secondary of the transformer tends to 
rotate practically at synchronism, delivering to its circuit currents 
of very low frequency. By increasing the self-induction of the cir- 
cuit the slip may be increased, increasing therewith the frequency 
of the currents delivered. The secondary circuit is connected to 
synchronous motors, and the powerful excitation of their fields gives 
a capacity effect and thus keeps down the frequency of the currents 
delivered to them. By weakening their fields the slip of the trans- 
former can be increased and the frequency of the alternating cur- 
rents can be correspondingly increased. Thus, for starting such 
motors, their fields should be powerfully excited, in which case they 
will get currents of very low frequency, which gives them a high 
torque per ampere and a high economy. By reducing the field ex- 
citation, and consequently the capacity effect, the frequency may be 
made to rise and the motor speed with it. The method is also ap- 
plicable to induction-motor work with a separate, free-running syn- 
chronous machine to give the capacity, although, of course, in this 
case this machine must be of sufficient size to neutralize by its lead- 
ing currents the lagging currents of the induction moturs connected 
to the same circuit. 

It is obvious that a similar method may be used with no variation 
of the reactance, the transformer being simply allowed to rotate 
when the speed desired at the motors is low and retarded by means 
of a friction brake or some equivalent mechanical device, when 
higher speed is desired, until the transformer secondary is brought 
to standstill, when the frequency impressed upon the motors is equal 
to that of the supply lines. 
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Dynamos, Motors and Transformers. 


ROTARY CONVERTERS. S. P. Thompson. Lond. “Elec. 
Eng.,” “Elec.” and “Elec. Rev.,” Dec. 2.—The conclusion in the 
first two journals and continuation in the latter, of the reprint of his 
long paper. (see “Digest” last week). He continues, giving data 
and some illustrations of various forms of converters in use, chiefly 
American. One of the difficulties experienced in operating con- 
verters on a large scale is the tendency, when grouped in parallel, 
to set up a see-sawing interference of low period, probably in conse- 
quence of armature-reactions similar to those which in certain types 
of alternators affect their parallel running. Another puzzling defect 
is a similar tendency to hunt when the converters are arranged in 
series at the two ends of a long three-phase line for the purpose of 
feeding continuous currents from one point to another. The cure 
of these troubles will probably be found in an analogous treatment 
to that adopted for securing good running in alternators, namely 
careful design, so as to prevent armature reactions from unduly 
distorting the magneétic field. In conclusion he refers briefly to 
another class of machine, one devised by Sahulka and another by 
Hutin and Leblanc, both of which have been referred to in the “Di- 
gest”; in these a revolving commutator is used. In the discussion, 
which is published in full in the “Elec. Eng.” and abstracted briefly 
in the “Elec. Rev.,’” Mr. Field gives, at some length, further partic- 
ulars concerning the 30-kw converter mentioned in the paper; he 
also gave his experience with it while running an installation. Es- 
son, among other things, remarked that rotary converters were no 
doubt good for tramway work, but they were not so good for light- 
ing, because the rise and fall in the voltage made the lights un- 
steady; for high voltages he did not think rotary converters were 
as good as two distinct machines. Hobart suggested that the cure 
for all erratic tendencies, such as hunting, was found in using steam 
engines which had a very uniform angular velocity; there is now 
no necessity for tolerating the phenomenon of hunting; triple con- 
centric cables have also been found to induce troublesome unbalanc- 
ing of the voltage, and it is preferable not to use them with rotary 
converter installations; symmetrically arranged single cables were 
satisfactory; the chief argument in favor of transforming by means 
of rotaries, as compared with the motor-generator method, was the 
lower first cost and the higher combined efficiency. Mordey re- 
marked that the hunting action might be lessened if a short-circuit- 
ed copper coil were put around the field; this should be used with 
lamirated coils, as the loss was then a minimum. Carus-Wilson 
referred to the question of heating, sdying that the load at which an 
alternating-current motor would fail and stop depended on the 
heating of the armature: it is obvious that it was an entirely differ- 
ent question to the heating of a continuous-current machine; the 
hunting difficulty might be remedied by increasing the inertia; it is 
the current required to give the torque which alone reacted on the 
magnets; a synchronizing or wattless component of the current did 
not distort the field; hence the reaction in a rotary converter de- 
pends only on the amount of energy required to overcome the fric- 
tional losses of the machine. Thomas remarked that there seemed 
to be an idea that the hunting action was impossible to overcome; 
it is, however, not hard to get rid of; the reactions only occurred 
whe the machines were under or over excited; he found that the 
load might vary considerably without altering the voltage very 
much; he prefers the three-phase to the two-phase system; the for- 
men requires only three-fourths of the amount of copper as com- 
pared with the latter. 

SINGLE-PHASE MOTORS.—Lond. “Elec. Rev.,” Dec. 2—A 
brief, illustrated description of the application of such motors in a 
confectionery factory at Hammersmith, which is said to be the most 
notable use of single-phase motors in that country; the energy is 
derived from the city mains. The factory has been newly erected, 
and was then provided with motors for each machine, instead of 
countershafts and belts. There are fourteen motors, which, with 
one or two exceptions, all drive separate machines; they vary from 
7 to 0.25 horse-power; the current is at 110 volts and a frequency of 
50; they are all of the Brown-Boveri type, full descriptions of 
which have already been given; the smaller ones are started with a 
resistance, while with the larger ones the usual condensers are 
used; they are said to be started in a strikingly easy manner, and 
with some of them there are loose pulleys; the elevator motor of 
2 horse-power starts up with all the belting and gearing thrown on, 
and the starting current does not exceed the full load current: the 
load on this one has sometimes been doubled without causing it to 
break out of step. A speed-reducing gear which is used consists 
of a countershaft, which is mounted so that it can be readily moved 
to tighten or loosen the belts, thus enabling very short belts to be 
used; the latter are loosened so as to enable the motor to start. 
This: is necessary only when the full load is on. Separate motors 
for each machine were used, so as to get as much light as possible, 
and becuuse the machines are scattered: moreover, most of the mo- 
tors are idle during long periods. The Andrews safety concentric 


system of wiring is used, each motor and group of light having its 
own circuit to the main switchboard, thus avoiding scattered fuses. 

TRANSFORMER WITH VARIABLE RATIOS.—“Elek. 
Rundschau,” 15, p. 177; noticed briefly, with the illustration, in “Sci- 
ence Abstracts,” Nov.—A description of the Nicolaysen device to 
secure constancy of the secondary voltage when the secondary cur- 





rent varies, thus compensating automatically for the drop in the 
transformer and the mains connected to it. The arrangement is 
shown in the accompanying figure. 

ALTERNATING-CURRENT MOTOR.—Lond. “Elec.,” “Elec. 
Rev.,” and “Elec. Eng.,”” Dec. 2.—An illustrated description of the 
Langdon-Davies motor and the factory where it is constructed. 
The two disadvantages of an alternating-current motor—namely, 
the inability to start under a heavy load, and the power factor—are 
claimed to be counterbalanced to some extent in this motor by the 
absence of brushes. The motor itself was described in detail two 
years ago; the rotating part consists of short-circuited coils on an 
iron core, while the position and proportions of the stationary coils 
are such as to produce a rotating field, a starting winding being 
added, which is switched off as soon as the motor has attained its 
full speed; they are all fitted with double-width pulleys, so that they 
may be started on a loose pulley on the countershaft. 


CAUSE OF SPARKING. Dick. “Elek. Zeit.,” Dec. 1.—A 
long, mathematical article in which he develops a number of formu- 
las to be used in making certain calculations in connection with 
dynamos. He had noticed in constructing dynamos that under the 
assumption that there is a sufficiently strong field at the forward 
edge of the pole-piece there will be sparkless collection by the 
brushes only when the latter were replaced by brushes of different 
material, as in replacing copper by carbon, and even the reverse. 
This led him to investigate the relations and dimensions in a ma- 
chine, and the article gives the results of these investigations. It 
has been supposed that a relatively strong field is required for com- 
mutating the current in the short-circuited coil; he gives a formula 
by which this field may be calculated, and this shows that in com- 
parison to the main field it is, even. for toothed armatures, very 
small. Sparking and armature reaction, he shows, have no direct 
connection with each other. Among other things he shows that the 
short-circuited coil must move in a_ field which has the same 
strength as that which is produced by the ampere windings in the 
short-circuited coil. Also that for sparkless. collection there must 
be a certain very definite resistance in the circuit, of the short-cir- 
cuited coil; formulas are given for calculating this. He then dis- 
cusses the connection between the formation of sparks and the 
armature reaction. Formulas are deduced for calculating the di- 
mensions of carbon brushes. A summary of the formulas is then 
given and their application to specific cases is illustrated by ex- 
amples. In an appendix he states that in spite of sparkless collec- 
tion of the brushes and the correct dimensioning of the contact sur- 
face, there may be bad heating of the commutator; the limits of con- 
tinuous-current machines may therefore also depend on the heating 
of the commutator: the use of carbon brushes for producing a cer- 
tain relation of resistances is allowable only to a certain degree. The 
effect of the length of the surface of contact, on the characteristic 
of the machine, is briefly discussed; the armature reaction is shown 
to be deperdent on this width of the brush. 


SELECTION OF TYPFS OF ARMATURE CORES AND 
WINDINGS. Rice. “Amer. Elec.,” Dec.—Instructions are given 
fixing the style of winding for a given purpose and on the selection 
of the type of armature. In general lap windings are used for bi- 
polar machines, wave windings for multipolar, multiple windings 
for medium voltages and medium currents, series windings for high 
voltages, and the telescope windings for low voltages and large cur- 
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rents. The smooth core is almost entirely abandoned at the present 
time. The toothed core provides a firm, mechanical support for the 
conductors, protects them from injury and makes it possible to cut 
down the distance between the core and the poles to that which is 
needed for mechanical safety; overhanging teeth will reduce heating 
of the poles, which may also be avoided by using laminated pole 
pieces or narrow slots cut in the pole-face parallel to the lamina- 
tions of the armature core; field distortion can be eliminated by 
using teeth of such small cross section as to be nearly saturated at 
normal load. Bar or cable windings are generally put into tunnels 
made by punching holes in the armature discs. 

INEFFICIENCY OF SMALL MOTORS.—“‘Amer. Elec.,” 
Dec.—It is stated that since 1894 the efficiency of small motors has 
remained about 4o per cent. for 4 kw to 50 per cent. for 1 kw and 
60 per cent. for 3 kw; these efficiencies are said to be lower than 
they should be, and among the suggestions whereby they may be 
increased are the following: Increasing the width of the armature 
teeth and decreasing the number of turns per coil; changing the 
shape of the pole shoes and reducing the length of the air gaps; in- 
creasing the area of the magnetic path in the armature core; extend- 
ing the pole shoes and decreasing the number of turns per armature 
coil: increasing the cross section of the field magnet yokes and de- 
creasing that of the magnet core, at the same time increasing the 
depth of the field winding and decreasing its length along the 
core. 

DESIGN OF A 1-HP MOTOR. Poole. “Amer. Elec.,” Dec. 
—Instructions, accompanied by working drawings, are given for the 
design of a 1-hp bipolar motor with a drum armature. 

HOW TO DESIGN A. DYNAMO.—‘Amer. Elec.,” Dec.—The 
present installment of this series deals with the field of force and 
calculation of windings. 

TRANSFORMING DIRECT AND ALTERNATING-CUR- 
RENT MOTORS. Brown.: “Amer. Elec.,” Dec.—Directions are 
given for transforming a direct-current into an alternating-current 
motor, and transforming a fan motor designed for 125 cycles so that 
it will run properly on a 60-cycle circuit. 

PREVENTION OF SPARKING. Rice. “Amer. Elec.,” Dec. 
—The various factors leading to sparking are considered and means 
for prevention given. The several forms of winding to reduce 
sparking are illustrated, such as the Sayers and the Ryan. 

CONNECTING TRANSFORMERS. Keator. “Amer. Elec.,” 
Dec.—He gives his experience in connecting the primary of two 
transformers in series, with the secondaries in multiple. 

Lights and Lighting. 

SEARCHLIGHTS.—Lond. “Engineering,” Dec. 2.—In this in- 
stallment of the long article descriptive of the works of the late 
Schuckert Company, the searchlights made by that company are de- 
scribed with the aid of very good illustrations. This is the com- 
pany which made the searchlight which was at the Chicago Exposi- 


tion, and is now at Sandy Hook. The reflectors are parabolic mir- . 


rors, as distinguished from the Mangin spherical mirrors. 


DECORATIVE INCANDESCENT LAMPS.—‘“‘Amer. Elec.,” 
Dec.—It is suggested that for decorative purposes incandescent 
lamps may be made by stretching a filament in a straight line in a 
tube; this construction is claimed to be cheap and practically very 
feasible; such a lamp, it is said, would have a longer life, would be 
much more applicable to display illumination, and would cut down 
the cost of wiring, the number of connections and the cross section 
of the conductors. 





Power. 


VERY LONG DISTANCE’ TRANSMISSION. Forbes. 
Lond. “Elec. Eng.” and “Elec. Rev.,” Dec. 2; a long abstract is 
published in “El’ty,” N. Y., Dec. 14.—The beginning of a reprint in 
full of his recent Society of Arts paper, a brief reference to which 
was noticed in the “Digest” last week. The paper is devoted chiefly 
to advocating very long distance transmission of power electrically 
in all cases where it pays, and he claims that it will yield a splendid 
return in many cases that have come under his notice. The chief 
elements in these are that the power is used continuously night and 
day, and that a large amount is used; also that the steam or other 
power at the exact locality where it is wanted is very expensive; or, 
in other words, in cases where the power used would be paid for at 
a good price. Among these cases are gold mines which are often 
without any mechanical means of getting power except by electrical 
transmission; in these cases it is even profitable for a miner to pay 
a high price for his power; the distances which he has had to deal 
with reach 200 miles in India, New Zealand and Egypt, and in one 
case in South Africa he claims to have shown that the Victoria Falls 
may be economically transmitted to 500 miles and pay well. In one 
case in New Zealand he devised a project for transmitting 20,000 
horse-power a distance of 180 to 250 miles. In another case he pre- 
pared a project for a transmission of 300 miles to some gold fields 
where coal was very expensive and water could hardly be obtained; 
in this case it was actually more economical to generate power by 
steam engines at the coast, where coal and water were available, and 
to transmit it electrically rather than to transport the coal; the 
miners there were prepared to pay $900 per annum per horse-power. 
In a case in South Africa where 10,000 horse-power would be re- 
quired at the mines, and $350 to $500 per annum per horse-power 
would be paid, it would pay handsomely to transmit the energy 500 
miles. Practically 1 horse-power per ton of ore per day is required 
in some cases, and even at $500 per horse-power per year the rate 
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per ton of ore per day would be only about $1.40, while the value of 
the ore may be $15 or more per ton. ‘There are other cases besides 
gold mines in which there is a continuous demand for power; t 
electric lighting of Cairo, in Egypt, could be done cheaper by power 
from the Nile cataract, a distance of 400 miles, than by steam engines 
at Cairo. He believes that before long the cataracts will be harnessed 
and will assist in developing Egypt and the Soudan, as, for instance, 
for irrigation. : 

The next portion of the paper is addressed to financiers and an- 
swers some of their usual questions. He then proposes the issuing 
of a mortgage on the line, as described in the “Digest” last week. 
The reprint is to be continued. 





CANON CITY TRANSMISSION PLANT. Mershon. “Amer. 
Elec.,” Dec.—A description of this long-distance electrical trans- 
mission of power generated by steam. The Mershon compensator 
system of indicating line voltage is used; this consists of an appa- 
ratus at the station by means of which the voltage at the receiving 
end of the line is indicated without employing a pressure wire, ac- 
count being nevertheless taken of current, power factor, reactance 
and resistance. 

ELECTRIC POWER DEVELOPMENT IN CALIFORNIA. 
—‘“Elec. Rev.,” Dec. 14.—A reprint of an article from the “New 
York Sun” referring briefly to some of the existing plants and their 
effect on the development of that country. 

ELECTRIC PLANT ON THE BATTLESHIP “OREGON.” 
Dickie. “Amer. Elec.,”’ Dec.—An illustrated description of the 
electrical equipment of this celebrated warship. Referring to the 
advance of electrical transmission of power on board ship since the 
eonstruction of the “Oregon,” it is said that in the new battleships 
of the “Oregon” class there are 8 units of 32 kw, instead of 3 of 24 
kw. In these battleships nearly all the ventilation will be accom- 
plished by electric power. ‘Motors will drive all the ammunition 
hoists and will be used to train the turrets. 

Traction. 

STEERING OF AUTOMOBILES. Sahulka. “Zeit. fuer 
Elek.,’”’ Nov. 27.—A short article in which he suggests an electrical 
method of steering. He points out that it is better to drive the front 
wheels than the latter, as the vehicle is then pulled instead of being 
pushed. When the two front wheels are driven by separate motors 
he suggests steering by varying the speeds of these motors; this has 
the advantage that it requires no power to be exerted by the oper- 
ator; when series motors are used each must be supplied from a sep- 
arate battery, and the connections are so made that they include a 
regulating resistance in the form of a bridge, so that as resistance is 
added on one side it is taken out on the other, by means of a simple 
lever. Or else the speed of one motor may remain constant and 
that of the other varied. Shunt motors, and with any system of con- 
nections, may also be used. (This is apparently a mere suggestion, 
for if he had tried it he would have found that the steering apparatus 
has two functions, first, to steer; and second, to lock the axle, so 
that an obstruction in front of one of the wheels would not turn the 
axle; this latter he has overlooked entirely. The result would be 
that when one wheel meets with an obstruction or travels over a 
rougher road than the other, the vehicle would turn, as the corre- 
sponding motor would undoubtedly slow down a little. Moreover, 
steering in streets and at high speed must be done more accurately 
than could be done by means of the change of speeds of the motors. 
The same suggestion was made long ago, but has been abandoned 
for the above mentioned reasons.) 

LIVERPOOL MOTOR VEHICLE TRIALS. Rocket. Lond. 
“Engineering,” Dec. 2.—A brief discussion of some of the tables of 
the judge’s report, which has just been published, in which an at- 
tempt was made to predict the annual expenditure involved in run- 
ning the vehicles. An amended estimate under certain conditions 
for some of the vehicles is given by the present author. 

ELECTRIC RAILWAYS IN HUNGARY.—“Zeit. fuer Elek.,” 
Nov. 27.—Brief, tabulated statistics concerning the operation of 
these for 1897. 


STREET RAILWAYS IN PENNSYLVANIA.—“Elec. Rev.,” 
Dec. 14.—A brief abstract of the official report by Brown, of the 
State Bureau of Railways. Some statistics are given, referring 
chiefly to the cost of operation. 

JUNGFRAU RAILWAY. Brand. “Sc. Am. Sup.,” Dec. 17.— 
A translation of a well-illustrated article from the German on the 
opening of the first section of this famous mountain railway; the 
illustrations are different from those which have been so frequently 
published. 


Installations, Systems and Appliances. 

BRIGHTON BREAKDOWN. Quin. Lond. “Elec.,” Dec. 2.— 
A communication describing similar occurrences which have fol- 
lowed short circuits of shunt-wound dynamos used for traction pur- 
poses in the installation of which he is in charge. In one case there 
were two shunt-wound dynamos in parallel, each having a separate 
exciter and a maximum cut-out; short circuits in the mains occurred 
frequently, six in an hour being a not unknown number; a heavy 
short circuit almost invariably resulted in both cut-outs opening 
and in the demagnetization of the field of either one or the other of 
the dynamos and its exciter. An extra heavy short circuit often 
caused actual reversal of one or the other of the machines and its 
exciter; this was so frequent that pole indicators were attached to 
the circuits. In more recent cases the dynamos were provided with 
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minimum cut-outs, but short circuits had the same effect, with the 
exception that sometimes both machines were demagnetized or re- 
versed; the trouble was to a certain extent, but not wholly, obviated 
‘by compounding these dynamos. He found experimentally that a 
current of 1000 amperes momentarily, the normal being 400, does 
not result in either demagnetization or reversal. The obvious rem- 
-edy is “not to have severe short circuits.” It is clear that the min- 
imum cut-outs will not act on the faulty machine, the reason being 
that the time required for their operation is appreciable, and the re- 
versal current in the armature circuit is practically instantaneous 
‘before the cut-out has time to act, and it is again held up by the re- 
verse current. He discusses the case of a short circuit to earth, one 
‘earth connection being in the armature and the other on the same 
pole as the minimum cut-out, but on the lamp side of it; there will 
then be a pulsating uni-directional current with a frequency equal to 
the revolutions of the dynamos; the current is not reversed. He 
then considers the case in which the earth connection is external to 
the armature, and on the opposite pole to that on which the mini- 
mum cut-out is attached; the results are not greatly different except 
that an alternating current will be produced, although not neces- 
sarily svmmetrical. The only conclusion which he arrives at is that 
minimum, maximum or both kinds of cut-outs do not act in prac- 
tice as armature protectors. With faults external to the armature 
and between it and the cut-out, the latter may reasonably be ex- 
pected to act, but this is not the case with faults giving rise to pul- 
sating or alternating currents, especially when generated by high- 
speed dynamos. 

* METERS AND SYSTEMS OF CHARGING. Arnot. Lond. 

Elec. Eng.,” Dec. 2.—A long abstract of a recent paper read be- 
fore the Institution of Engineers and Ship Builders. He calls atten- 
tion to the importance of having meters certified and inspected. 
Some figures are given comparing the costs of operation at the Ed- 
inburgh and the Glasgow stations, including a load curve for each. 
The various systems of charging are discussed. While the paper 
appears to contain a good discussion of the subject, the author does 
not seem to advance anything new. 

LARGE ACCUMULATOR’ INSTALLATION. — “L’Ind. 
Elec.,” Nov. 25.—A note stating that what appears to be the largest 
battery at present installed is one in the Levallois Sector (presuma- 
bly in Paris). It consists of 140 cells of Tudor accumulators, hav- 
ing a capacity of 11,040 ampere hours at a ten-hour rate, or in case 
of emergency it would give 5000 amperes, developing 1250 kw. 

VIENNA. Kaula. _“Elek. Zeit.,” Dec. 1.—A long, illustrated de- 
scription of the lighting plant of a railway through Vienna. The 
continuous current is used in connection with accumulators and the 
minimum yearly output is 1,300,000 kw hours. 

CHATEL-SAINT-DENNIS.—“L’Ind. Elec.,” Nov. 25.—A short 
a of this installation in Switzerland, which supplies 1600 
amps. 

PROJECTED LIGHTING AND TRACTION PLANTS.— 
Lond. “Elec.” and “Elec. Eng.,” Dec. 2—A list of the notices of 
proposed stations for the year 1899 for England. 





LIGHTNING ARRESTERS. Raymond. “Amer. Elec.,” Dec.— 
An installment of a serial article descriptive of the types of Ameri- 
can lightning arresters. 


Wires, Wiring and Conduits. 
LEAKAGE FROM NEGATIVE LINE.—Lond. “Elec. Eng.,” 


Dec. 2.—Several answers to the question why there is always an ex- 
cess of earth leakage from the negative than from the positive 
side of a system of low-pressure bare strips supported on porcelain 
insulators in culverts. One writer states that it is due to the white 
encrustations which form on the negative mains. An analysis shows 
that this consists almost entirely of sodium and potassium carbo- 
nate; it is produced by the electrolytic decomposition of the alkaline 
salts derived chiefly from the soil and conveyed by moisture to the 
insulators of the negative wires. Electrolysis also affects the posi- 
tive wires, but in that case the copper is corroded away. Another 
writer says this excess leakage is due to what is known as electric 
osmosis; the cause is that moisture creeps to the negative conduc- 
tor and away from the positive one, leaving the latter dry. 





_ INTERIOR WIRING. Knox. “Amer. Elec.,” Dec.—The sub- 
ject of feeders and mains is considered, directions being given for 
calculation and for the laying out of horizontal, vertical and com- 
bination mains, 


Electro-Physics and Magnetism. 

VACUUM TUBES THAT CAN BE REGENERATED. Vil- 
lard. “Comptes Rendus,” 126, p. 1413; noticed briefly in “Science 
Abstracts,” Nov.—The abstract of this paper, which was noticed in 
the “Digest” some time ago, was not very clear. He attaches a 
platinum tube to the Crookes tube; the whole is exhausted to a 
high degree and sealed; the platinum tube is then heated for two or 
three seconds in a Bunsen flame, when hydrogen will travel through 
the platinum, while air will not; five minutes of this action will make 
the vacuum so low that the tube will not even act like a Geissler 
tube. By heating the platinum tube while it is protected from the 
gases of the Bunsen flame the process is reversed, and the vacuum 
may become so high that discharges from a powerful coil will not 
pass through it. Platinum-iridium, palladium, nickel, and even 
iron will act in a similar way. 


PHOSPHORESCENT SCREENS. Villard. “Comptes Ren- 
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dus,” 126, p. 1414; noticed briefly in “Science Abstracts,” Nov.—If 
a portion of the barium-platinum cyanide screen be sheltered from 
Roentgen rays, and if the intervening obstacle be then removed the 
part recently sheltered is now more brightly flubrescent than the re- 
mainder of the screen; a shadow picture may thus be obtained when 
the object is removed. In full light it can be seen that the exposed 
portion is darkened as compared with the other parts, but this dis- 
appears on exposure to daylight, together with the power to pro- 
duce these shadow pictures; it persists, however, if the screen 
is kept in the dark, and therefore such screens should not be put 
away in darkness after use. 

CHARGE CARRIED BY ROENTGEN RAYS. J. J. Thom- 
son. “Phil. Mag.,” Dec.—A long article describing some experi- 
ments made to determine the magnitude of the charge of electric- 
ity carried by the ions which are produced when Roentgen rays 
pass through a gas. The paper does not admit of being abstracted 


here. 

DIELECTRIC CONSTANTS AND TEMPERATURE. Pel- 
lat and Sacerdote. “L’Ind. Elec.,” Nov. 25.—A long abstract of an 
Academy paper describing experiments made to determine the va- 
riation of the dielectric constants with the temperature. They con- 
clude that for paraffin this constant diminishes as the temperature 
increases, and that the mean coefficient of diminution per degree 
(C.) is 3.6 X 0.0001 between 11° and 22°, and 5.6 X 0.0001 between 
11° and 33°. For ebonite the dielectric constant increases with the 
temperature, and is nearly proportional to the rise of temperature; 
the mean coefficient per degree is 8.8. X 0.0001. The application to 
an ebonite condenser is made, and it is shown that the energy of 
such a charged condenser exceeds by more than one-fourth the 
value as generally calculated when the temperature is 27° or 300° 
absolute. If the charge and discharge take place rapidly the phe- 
nomenon, instead of being isothermal, will be more nearly adia- 
batic; for an ebonite condenser an adiabatic charge would lead to a 
cooling, while an adiabatic discharge would lead to a heating; the 
latter appears to be smaller than the cooling effect. 

HIGH FREQUENCY DISCHARGES IN GAS. Ebert. “An- 
nal. Phys. Chem.,” 65; p. 761; abstracted in “Science Abstracts,” 
Nov.—A discharge in a vacuum tube consists of two distinct parts, 
one'a conducting discharge, which develops Joulen heat, the other 
is the partial or complete breaking down of a dielectric capacity; 
with high-frequency currents the latter is more emphasized in com- 
parison with the former. He describes experiments made with such 
currents; in most of these the frequency was 1000 per second, and 
the e.’m. f. varied from 700 to 3000 volts; all the luminous phenom- 
ena were very intense; an analysis by means of a revolving mirror 
showed two discharges in the opposite directions, superposed; there 
were no partial discharges. The energy in the discharge tube was 
measured and found to be 9.2 watts. 

ELECTRICAL OSCILLATIONS IN WIRES. Pocklington. 
Cambridge “Phil. Soc. Proc.,” 9, p. 324; abstracted briefly in “Sci- 
ence Abstracts,” Nov.—The paper deals with electrical oscillations 
about perfectly conducting wires of circular cross-sections. From 
the abstract is appears to be a mathematical paper. 

ELECTRIC WAVE DETECTORS. Pochettino. Lond. “Elec. 
Rev.,” Dec. 2.—A brief abstract of the classified list noticed in the 
“Digest” Nov. 5. 

SELENIUM COHERERS. Agostini. “Nuovo Cimento,” 
Aug.; abstracted in Lond. “Elec.,” Dec. 2.—He investigated the 
properties of such coherers, but so far obtained negative results. 


ELECTROLYTIC THERMO-PILES. Duane. “Annal. Phys. 
Chem.,” 65, p. 374; noticed briefly in “Science Abstracts,” Nov.— 
He deals with thermo-piles in which both electrodes are kept at the 
same temperature, and in which, therefore, the thermo-electric 
forces are developed in the electrolytes themselves. A second elec- 
trolyte is introduced between two portions of the first, which ad- 
joins the electrodes, and the two liquid junctions are kept-at differ- 
ent temperatures. He used only dilute solutions, so as to remain 
within the assumption of Nernst’s theory, and he used different or 
the same concentrations; the results were in close agreement with 


that theory. 

CONTACT ELECTRICITY. Heydweiller. “Wied. Ann.,” No. 
11; noticed briefly in Lond. “Elec.,” Dec. 2.—Cohen recently 
claimed that contact electrification is determined by the dielectric 
constants of the two bodies, those having a higher constant being 
positively charged by contact with one having a lower constant. 
This furnishes a means of determining dielectric constants. The 
present author followed up the question by introducing minutely 
subdivided metals into a narrow tube containing an electrode, and 
confirmed this rule to a certain extent, but in other cases obtained 
different results. 

THEORY OF GALVANISM AND HEAT. Riecke. “Goettin- 
gen Nachrichten,” 1, p. 48; abstracted in “Science Abstracts,” Nov. 
—He expresses the view that the older or pre-Maxwell theory of 
electricity, due to Coulomb, Ampere and Weber, is likely to acquire 
new importance in the treatment of electrolysis and the theory of 
ions. In the present paper he holds that the conduction of elec- 
tricity and of heat in metals takes place in a way not different in 
principle from electrolysis. 


THEORY OF AN ELECTRIFIED SYSTEM. Pellat and Sac- 
erdote. “Comptes Rendus,” 126, p. 817; noticed briefly in “Science 
Abstracts,” Nov.—A discussion of the excess of energy considered 
as seated in the.dielectric, of a system of conductors and dielectrics, 


due to their electrification. 
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TWO PHYSICAL HYPOTHESES.—“L’Ind. Elec.,” Nov. 25. 
—Two communications, one by Brylinski and another by Juppont, 
continuing the discussion of this subject; (see “Digest,” Nov. 19). 

ELECTROLYTIC CONDUCTIVITY OF DILUTE SOLU- 
TIONS. Schaller. ‘Zeit. Phys. Chem.,” 25, p. 497; noticed briefly 
in “Science Abstracts,” Nov.—He describes experiments made to 
determine these at temperatures up to 100. 

CONDUCTIVITY OF THIN SHEETS OF SILVER. Vin- 
cent. “Comptes Rendus,” 126, p. 820; abstracted briefly in “Science 
Abstracts,” Nov.—Descriptions of experiments with chemically de- 
posited films of silver. 

GRAPHIC REPRESENTATION OF STATIC ELECTRIC 
FORCES. Robertson. Lond. “Elec. Eng.,” Dec. 2.—A note de- 
scribing a method which he uses in his instruction to classes. With 
a Wimshurst machine, and leading wires to a glass plate, he electri- 
fies dry sawdust or tea leaves and then photographs the curves of 
force; such illustrations can then be shown as lantern slides to a 
large audience. 

ROTATION OF INSULATORS IN A MAGNETIC FIELD. 
Benndorf. “Wien. Akad. Sitzber.,” 106, p. 1075; abstracted in “Sci- 
ence Abstracts,” Nov.—He challenges the conclusion arrived at in 
a recent paper by Campetti, and proves the fallacy of the latter’s 
conclusions; he shows that the damping observed by Duane can 
never be accounted for by dielectric hysteresis. 

MAGNETIC PROPERTIES OF NICKEL STEELS. Du- 
mont. “Comptes Rendus,” 126; p. 741; noticed briefly in “Science 
Abstracts,” Nov.—He continued the work of Guillaume. He found 
that at an equal distance from the point of total loss of magnetism 
all the reversible alloys have the same magnetic permeability. At 
the same temperature the permeability of alloys containing 27 to 44 
per cent. of nickel increases with the proportion of the nickel. 





SELF-ADJUSTING COHERER. Lawrence. “Science,” Dec. 
9.—A note describing such a coherer. Van Gulik showed that when’ 
an oscillating discharge takes place across a minute gap between the 
ends of fine platinum wires, the latter are drawn together and re- 
main clinging together after the discharge has ceased. In repeat- 
ing these experiments in a modified form Lawrence was led to.the 
conclusion that such adherence does not always result if the gap is 
between dissimilar metals, and he takes advantage of this to con- 
struct a self-readjusting coherer. If a Branly tube is filled with 
a mixture of tin and aluminum filings, it acts normally when sub- 
jected to the influence of electric waves, its resistance diminish- 
ing greatly; but when this radiation has ceased the resistance rises 
again, unaided by any tapping. A similar result, although more 
sluggish, is obtained with a pile of alternating discs of aluminum 
and tinfoil. 

MATHEMATICAL THEORY OF ELECTRICITY AND 
MAGNETISM. Webster. ‘Science,’ Dec. 9.—A report to an as- 
sociation (presumably the A. A. A. S.) on the state of the mathe- 
matical theory. It is highly mathematical in character. 

CONTINUITY OF WAVE THEORIES. Kelvin. “Sc. Am. 
Sup.,” Dec. 17.—A long abstract of his paper which was noticed in 


the “Digest” Dec. 3. 
Electro-Chemistry and Batteries. 

PURIFICATION AND BLEACHING OF SUGAR. Peters. 
“Zeit. f. Elektrochemie,” Dec, 1.—A short article describing experi- 
ments made to compare the action of ozore, that of electric cur- 
rents and that of both combined, in the purification and decoloriz- 
ing of liquids containing sugar. After a brief reference to the va- 
rious processes, the published descriptions of which are referred to, 
he describes his experiments, in which some dark-colored syrup was 
subjected to each of these three processes. The ozone produced 
electrically passed through the liquid in bubbles. In the treatment 
by the current the cathode was carbon and the anode zinc in one 
case and aluminum in another; in both cases the liquid was thor- 
oughly stirred during the process. The results are given in detail, 
and they show very clearly that the action of both combined is very 
much better than when either is used separately; the decoloration 
is much more thorough; the inorganic salts are separated out to a 
much greater extent, and the organic impurities are easier and more 
thoroughly oxidized, passing over into the slime, which is easily 
separated; the taste of the syrup becomes purer; no mould or fer- 
mentation could be noticed after one to three weeks, but it was no- 
ticed in the untreated syrup. 

ELECTRIC REFINING OF COPPER.—“L’Ind. Elec.,” Nov. 
25.—Brief descriptions of the Elmore and the Dumoulin processes. 

AMALGAMS OF ALKALI METALS. Schaeller. “Zeit. f. 
Elektrochemie,” Dec. 1.—A _ short article describing researches 
made to show that for the formation of a definite amalgam. a def- 
inite voltage is necessary. A good agreement was obtained between 
calculated and observed results. 

PRIMARY BATTERIES. Petersen. “Zeit. f. Elektrochemie,” 
Dec. 1.—An article describing researches made with various modifi- 
cations of well-known cells. No conclusions of importance seem 


to be drawn. 
Units. Measurements and Instruments. 

WHEATSTONE BRIDGE. Schoene. “Zeit. f. Instrumen- 
tenkunde,” 18, p. 133; noticed briefly in “Science Abstracts,” Nov.— 
He describes a new arrangement of resistances for the ratio arms, 
which enables them to be interchanged and their accuracy thereby 
tested. “Eight brass pieces are fixed to two brass sttips on the ebo- 
nite cover of the box, each being provided with two plug connec- 
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tions, one to each strip. These strips are the end terminals; the middle 
terminal is a third strip inside the box, between which and each 
brass piece are connected eight resistances, two each of 1, 10, 100 
and 1000 ohms. Thus either of the 1-ohm coils, for instance, can 
be connected to either strip, and any ratio can be obtained in four 
different ways. Further advantages claimed for this arrangement 
are that only two plugs are required, whose contact resistances, be- 
ing always in circuit, can be allowed for in the adjustment of the 
coils; and that, by means of a third plug connecting two resist- 
ances in parallel, ratios of 1 to § and 1 to 20 may be obtained.” 

HOT WIRE AMPERE-VOLT-WATT-METER. Field. Lond. 
“Elec. Rev.,”” Dec. 2—The conclusion of his article (see “Digest” 
last week). After concluding the theoretical investigation he states 
that the only error in the instrument is that due to observation, and 
this he believes is only half as great as that with any ordinary dead- 
beat instrument. He adds some data concerning one of the ar- 
rangements shown, and calls attention to the small losses involved. 

INDUCTION COIL CONTACT BREAKERS. Izarn. “Jour. 
de Physique,” 7, p. 342; noticed briefly in “Science Abstracts,” Nov. 
—‘‘When the contact-breaker is not an independent one the author 
finds that the results are more regular if the massive column is not 
rigidly, but to a certain extent elastically, fixed to the baseboard. 
He mounts it on a strip of brass 6 cm by 3 cm by 1 mm, fixed to the 
baseboard only at its two ends. The screw regulating the frequency 
must fit tight enough not to slip.” 

INFLUENCE MACHINE. Pidgeon. “Phil. Mag.,” Dec.—A 
reprint in full, with the illustration, of his short Physical Society pa- 
per which was noticed in the “Digest” Nov. 26. 





ACCURACY AND PERMANENCY OF SWITCHBOARD 
INSTRUMENTS. Stevens. “Amer. Elec.,” Dec.—Exception is 
taken to the statement made in the November issue that the electro- 
dynamometer principle is ideal for a switchboard instrument. He 
says that the dynamometer system is more susceptible to influence 
of external fields than any form of instrument he has ever tested, 
and on direct-current circuits it is necessary to take the mean of 
two readings; to shield such an instrument by an iron case will 
cause the instrument to be seriously in error in measuring alternat- 
ing currents; on account of the necessity of making a moving coil 
of small weight, if the instrument is to be used as a voltmeter, the 
coil will become deformed and produce errors; for ammeter use it 
is necessary to place moving coils in series with a fixed coil, and 
a difficulty is encountered in providing a perfectly flexible and fric- 
tionless connector capable of carrying large currents; as a shunt in- 
strument, this type is not a success, since the resistance is entirely 
too high for the quantity of current necessary to operate it. He 
does not believe it practicable to obtain an equally divided scale on 
an instrument on the electro-dynamometer principle. For portable 
instruments it is acknowledged that the dynamometer system is an 
ideal one for wattmeters and voltmeters, but it is not practicable for 
ammeters without the use of mercury and reversing screws. 

The writer of the original statement replies by stating that the in- 
fluence of the magnetic field can be largely eliminated by the use 
of the heavy iron casing, and for use with alternating currents no 
shield is needed. He also contends that the instrument can be made 
to withstand deflecting forces, and that a type can be selected in 
which the mechanism is so constructed that it can be built as a volt- 
meter, an ammeter and a wattmeter, and once properly installed will 
not require recalibration; it can also be made cheaply. 

TWO-RATE METERING. Reed. “Amer. Elec.,” Dec.—He 
suggests the use of two meters in parallel, having the load on each 
controlled by an automatic switch of simple design. In the case 
illustrated a 7.5-ampere meter is in parallel with a 100-ampere 
meter; when the load reaches 10 amperes the large meter is, by 
means of a solenoid, cut into the circuit; while for all loads under 
this amount the small meter is in circuit alone. Both meters then 
work under the same percentage of load with respect to their rated 
capacity, thus accurately registering all current consumed. The 
small, continuous loads are registered on the small meter, and the 
heavy load on both together; but as the ratio between the two is 
fixed, this fixed percentage would be deducted from the register of 
the small meter and added to the register of the large meter, in or- 
der to keep the large and small consumptions entirely distinct. A 
diagram of the connections is given. It is stated that the cost of 
installing two meters and an automatic switch is less than that of 


a two-rate meter. 

RECORDING PYROMETERS. Munnock. “Amer. Elec.,” 
Dec.—A type designed by Austen is described, records being made 
on rapid bromide paper by means of a spot of light. The thermo- 
couple consists of platinum and platinum-rhodium. In the case 
mentioned a switch operates every half minute by clockwork and 
gives records on one sheet of the temperature of two blast furnaces, 
a Holden-d’Arsonval galvanometer being used. 

Telegraphy, Telephony and Signals. 

WIRELESS TELEGRAPHY ACROSS PARIS.  Ducretet. 
“Comptes Rendus,” 7; abstracted, with an illustration, in “L’Ind. 
Elec.,” Nov. 25: noticed briefly in Lond. “Elec.,” Dec. 2,—He de- 
scribes experiments in transmitting messages from the Eiffel Tower 
to the Pantheon, a distance of 2.5 miles; the direct view is interfered 
with by many aerial structures. The results obtained were perfectly 
clear, even ina thick fog. The signals could be read by their sound 
with great ease, or could be recorded, but no results were obtained 
in endeavoring to transmit in the reverse direction from the Pan- 
theon to the Eiffel Tower, owing to the mass of metal in the latter. 
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TELEPHONE STATISTICS FOR GERMANY.—“Zeit. fuer 
Elek.,” Nov, 27.—Brief extracts from recent official statistics. 


MINE SIGNALS. Wilson. “Eng. and Min. Jour.,” Dec. 10.— 
A brief description of the electric bell system which has been in use 
for the past ten months in a certain mine, and which is said to be 
the first of its kind in operation. The signaling is done by means 
of certain calls at each station and from one on the cage. 


AMERICAN ,. TELEPHONE PRACTICE. Miller. “Amer. 
Elec.,”” Dec.—Methods are given for neutralizing the electro-mag- 
netic and electrostatic induction on telephone lines. 


Miscellaneous. 


MOHEGAN DISASTER.—Lond. “Elec.,” Dec. 2.—The note 
stating that the official inquiry into the loss of this steamer has 
shown that it was not due to the compass. The ship was wired on 
the two-wire system, and the dynamos were 100 feet from the com- 
pass; therefore there could be no local deviation of sufficient 
strength to produce so serious an error in the course. All the lights 
of the ship were controlled directly from the dynamo, and this is 
claimed to have been a serious error. It is suggested that as oil 
lamps are an insufficient reserve, it would be an improvement to 
supply the masthead light and a few other lamps of equal impor- 
tance by means of a secondary battery, so that they would burn 
whatever happened to the machinery. In a disaster of this kind the 
dynamo would stop running, and it is thought that the loss of life 
would have been less had it not been for the extinction of the lights. 
A brief extract from the report is published in the Lond. “Elec. 
Eng.,” Dec. 2. . 

INCANDESCENT LAMPS IN FIRE-DAMP. Couriot and 
Meunier. “L’Ind. Elec.,”’ Nov. 25.—An abstract of an Academy pa- 
per describing their experiments. This seems to be the same one 
already noticed; they describe experiments in which the explosive 
gas was admitted into the bulb, and in no case in which the filament 
was not first broken could an explosion be produced. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Lond. 
“Elec.,” Dec. 2—A reprint of the revised articles of association of 
this national society of Great Britain. The subject is also discussed 
in the leading editorial. 


CARBOLITE.—“Eng and Min. Jour.,” Dec. 10—A_ short edito- 
rial commenting on the invention of Hartenstein, of which numerous 
accounts have been published in the technical papers. The material 
which he -roduces‘and calls carbolite is a biproduct in iron smelt- 
ing, and is claimed to be a cheap substitute for calcium carbide, 
being of the same nature as the latter; it is claimed that the profit 
in producing it from blast-furnace slag promises to be so great that 
the pig iron may then be regarded as a biproduct. It ig a calcium- 
aluminum-silicon-carbide. The slag is taken directly from the fur- 
nace blast in converters like those used in steel-making, impreg- 
nated with pulverized coke by means of a gas-blast, and the mixture 
brought into contact with carbon bars through which 4 current of 
electricity is passed, which generates the intense heat required to 
produce the carbide. It is then shown editorially where these claims 
are misleading. Such slags contain at most only 50 per cent. of 
lime, and the carbide thus produced would be very poor substitute 
for the calcium carbide; the silicon in the slag would form carbo- 
rundum, which gives off no gas on the addition of water; the alu- 
minum would form aluminum carbide, which, with water, evolves 
the methane, which is only faintly luminous, it being like natural 
gas: the iron oxide would form iron carbide, and would add an- 
other impurity. The mixture would therefore contain so many 
non-gas-making impurities that it would only produce a small 
amount of illuminating gas as compared with the calcium carbide. 
Moreover, the production of these useless impurities costs electrical 
energy, and it is doubtful whether the saving in heat due to using 
the already heated product would offset the waste of electric power. 
It is, moreover, doubtful if this material could be made without in- 
fringing on one or more existing patents. 

AN ELECTRICAL PARADOX.—“Amer. Elec.,” Dec.—Eleven 
letters, offering explanations of a so-called electrical paradox, no- 
ticed in the “Digest’”” Nov. 19, and which may be stated as follows: 
If between two given points of a conductor carrying a current the 
drop is 1 volt and a 1%4-volt primary cell is connected between these 
two points, negative to positive, and positive to negative, why 
should not this reverse the main current, since it is presumably im- 
possible to have two currents flowing in opposite directions in the 
same wire? Most of the letters correctly point out the fallacy im- 
plied, which arises from neglect to consider the entire circuit instead 
of a fractional part thereof. The actual result would depend upon 
the size and internal resistance of the battery, in any case the line 
current continuing and flowing in part or entirely through the bat- 
tery. 

ELECTRICAL CATECHISM.—“Amer. Elec.,” Dec.—Hystere- 
sis and measuring instruments are the subjects of the current’ install- 
ment of this series. 








A Continuous Globe Enclosed Arc Lamp. 





A lamp of new design, and possessing several novel features, has just been 
brought out by the Jandus Electric Company, Cleveland, Ohio. It is a con- 
tinuous globe lamp and, briefly stated, the features consist of a continuous globe 
surface below the arc, ready accessibility to the mechanism, rigidity of the 
globe in the lowered position, and quickness of trim. The lamp, as shown in 
Fig. 1, is neat in appearance and compact. As there is no lower external globe 
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support no shadows are cast, and the fact that the globe 1s continuous affords 
opportunity for variety of design. To trim the lamp the globe is lowered in a 
very simple and easy manner. Fig. 2 showing the trimming position. The 
outer globe is securely fastened to a rng or collar which is maintained in a 
horizontal plane in any position and holds the globe in rigid relation to the 





Fic, 1.—Continuous GiLose Lamp. Fic. 2.—TRIMMING Position, 
lamp structure. The inner globe and lower carbon can be quickly and easily 
removed for the purpose of cleaning and retrimming, and the outer globe can 
be returned to its normal position as easily as it is lowered. 

It is claimed that this lamp embodies the most rapid trimming device ever 
offered in connection with enclosed arc lamps. The case can be readily re- 
moved to afford access to the working parts of the lamp, which are of the 
regular Jandus 25-inch type. 


A New Toll-Line Switchboard. 


The accompanying illustration is of a new toll-line switchboard recently manu- 
factured by the American Electric Telephone Company, of Chicago. In this 
board the drop used represents the American Company’s latest improvements 
in the tubular high-impedance drop, an illustration of which is also presented. 
This drop is said to be the most sensitive of its kind ever introduced to the 
telephone business. The close adjustment of the armature to the core, which 
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To.i-LINE SWITCHBOARD. 


adjustment is not interrupted in removing the coil, adds much to the efficiency 
of the drop. The drop is of a desirable form for use in connection with the 
Bell type of switchboard, that is, in boards where the drops and jacks con- 
stitute separate features. 

The jack of the American toll-line board is also illustrated. In its construc- 
tion it is said to be extremely simple, and is one of the most durable in use 
at the present time. All the springs are made of heavy German silver, and the 
jack is fastened to the switchboard in a very simple and positive manner. The 
plug is stated to be something entirely new in this line. The tip screws into 
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the handle in such a way that connections are made from cord to tip through 
the plug handle without the necessity of soldering the cord circuits. This is 
a matter of considerable importance, since, as is well known, there is no end 
of trouble in exchanges in the breaking of cord circuits at the point of connec- 


tion with the plugs. 
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Drop, JACK AND PLuG. 


The cam is also said to be something entirely new. Only one lever is used 
in listening and talking, and ringing either way. The mechanism, the com- 
pany states, is novel, practical and substantial, and it is claimed that this cam 
is the most rapid in its operation of any on the market. 

The head-band receiver is made with an aluminum back, so that it rests very 
lightly upon the head, and is fitted with a spring attachment that is easily 
adjusted to the ear, thus overcoming many of the objections to the ordinary 


style of head-band receivers. 


Interior Telephone System. 





One of the greatest fields of usefulness of the telephone is for interior com- 
munication by means of which persons in different departments of an estab- 
lishment may converse with one another without leaving their rooms and even 
without leaving their desks. Notwithstanding this fact it is surprising to find 
so few installations in buildings where such a system would save much time 
and labor. The reason for this is not difficult to find. As the very best 


, 





Fic. 1.—Drsk TELEPHONE WITH AUTOMATIC SwiTCH. 


of transmitters, receivers and, indeed, everything that goes to make up a per- 
fect telephone, are often utilized on interior systems which seem to be con- 
tinually in trouble, there must be some particular reason why this class of ser- 
vice should frequently be unsatisfactory. While the intercommunicating 
switch by which any one instrument may call up any other without the inter- 
vention of a central or switchboard seems to be an ideal one for interior sys- 
tems, it has the drawback that very frequently the person sending a call, when 
through talking forgets to disconnect or turn back the switch to its home 
point, leaving it out of position to receive a call. 

An automatic arrangement that will obviate the possibility of any person 
leaving the instrument disconnected after use will certainly find a ready 
market. Such an instrument is the Ness automatic switch, which is manu- 
factured by the Holtzer-Cabot Electric Company, of Brookline, Mass. The 
switching is done by means of a lever passing over the contacts which repre- 
sent the terminals of the various lines. A connection with any particular de- 
partment is made by simply bringing the lever in contact with the terminal of 
the line running to that point. A ringing strip on the outside of these con- 
tact points is provided so that when the lever is brought to the desired num- 
ber the station desired is called up by merely pressing the lever into contact 
with the ringing strip. This makes a very rapid connection. Disconnection is 
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effected by simply placing the receiver on its hook. This causes the switch 
lever to automatically fly back, thus disconnecting the instrument and placing 
it in proper relation with the system to receive a call. No expense has been 
spared to make the “Ness” automatic switch as nearly mechanically perfect as 
possible. All the working parts liable to wear are of Stubb’s steel case hard- 
ened. 

To meet different local conditions and individual tastes this switch is got- 
ten up in a number of different forms. It is made up in both battery and 
magneto call forms, for 10, 16 and 20 stations, and is wired for either central 
or local calling batteries, and for use with or without induction coils. 

The accompanying illustration, Fig. 1, represents a desk set and shows very 
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Fic. 2.—SwiTcH MECHANISM. 


clearly the automatic switch. In this instrument the switching devices are 
mounted in very compact form, and the apparatus as a whole is substantial and 
tastefully constructed. The desk set, as shown in the illustration, is supported 
by an arm, which arrangement saves the space on the top of the desk that 


would be taken up by a standard. 
Fig. 2 shows a rear view of the automatic switch mechanism, which causes 


the switching lever to return automatically to its normal position when the 
receiver is hung on the hook after a conversation. 


Jagabi Portable Testing Set. 





The illustration herewith shows the Jagabi portable testing set for resist- 
ance measurements. This instrument has now been on the market for several 
months, and is said to be giving great satisfaction to those who use it. The 
manufacturers (Messrs. Willyoung & Co., of Philadelphia) claim that the 
Jagabi set is more compact and convenient to operate than other instru- 
ments of its class. The theoretical range of measurement possible with the 
Jagabi portable testing set is from .cor ohm to more thann 11 megohms. The 
outfit comprises a D’Arsonval galvanometer of latest design; set of resistance 
coils with total capacity of 11,110 ohms; reversible arm; Wheatstone bridge, 
with ratio of 1 to 1000; keys for galvanometer and battery, and six chloride of 
silver dry cells. All these parts are mounted in a handsomely finished ma- 
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hogany case, with lock and handle. The total weight is 7 pounds, so that 
the instrument can be carried from place to place very readily. Mr. James 
G.~ Biddle, 910 Drexel Building, Philadelphia, is sole selling agent for the 


Jagabi portable testing set. 
European Telephone Service as Seen by an American, 


Mr. Landon P. Smith, president of the Ericsson Telephone Company, of 
New York, has just returned from a trip to Europe, where he visited a num- 
ber of exchanges in Norway, Sweden, Denmark, Germany, Holland, France 
and Great Britain, thereby increasing his stock of knowledge on telephony, 
which he will utilize to the advantage of his company. 

Mr. Smith'says that in some of these countries—France and Germany, for 
example—the people are rather slow and conservative and as a consequence 
the telephone service is poor. In the northern part of the Continent, how- 
ever, he found the service very good and the rental cheap. He was also 
pleased with what he saw in England. 

Among some of the best exchanges that Mr. Smith visited was that in 
Stockholm, Sweden, which takes care of 20,000 subscribers in one building. 
This he considers the most completely equipped exchange he has ever seen. 
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The building was expressly erected for the purpose of a telephone exchange, 
and is so arranged that fresh air is constantly circulating throughout its in- 
terior, the circulation being maintained by machinery. The temperature of the 
air inside is kept uniform. The light and power necessary for the operation 
of the exchange is furnished by special apparatus. A very noticeable feature of 
the exchange is the balcony built around the operating room for the accom- 
modation of visitors, the public being allowed to enter at certain hours each 
day and watch the operation of the exchange. 

Another notable exchange is that at Copenhagen, Denmark, with between 
10,000 and 12,000 subscribers. There are also some very large exchanges in 
England. Mr. Smith says that in the majority of the countries named the 
A. B. L. M. Ericsson Company, of Stockholm, is supplying the instruments 
and switchboards. 

The Germans, he says, still stick to the old-style transmitters and receivers. 
The receiver is made in the shape of a large spoon and weighs about one and 
one-half pounds. On a number of occasions in Germany Mr. Smith requested 
the favor of the use of a ’phone in different houses, and without exception 
was advised to take a cab and deliver his message in person, which would 
be decidedly more satisfactory. From what he learned of the service he came 
to the conclusion that this suggestion was no joke. In France he found 
practically the same condition of things, the Frenchmen still using their 
wooden diaphragm transmitters and watchcase receivers, Yankee ingenuity 
not having yet made any impression on the powers that be. The Frenchmen, 
however, believe that they have the best instruments that can be made. 





Telephone Apparatus from the South. 





It may be said with good reason that the growth of the electrical industries 
in the South is a sure indication of the growing commercial importance of that 
section of the country, and it must be gratifying to the Telephone Manufactur- 
ing Company, of Sumter, S. C., which claims the distinction of being one of 
the earliest telephone manufacturing companies to take root on Southern soil, 
to know that its enterprise is encouraged and supported. 

The Telephone Manufacturing Company was organized in June, 1897, suc- 
ceeding the Mason Electrical Works in the same city. That the enterprise has 
been encouraged is evident from the fact that the company’s plant has been 
extended since its organization no less than five different times, and at the 
present time it has a factory equipped with the most modern manufacturing 
tools and apparatus. The capacity of the factory is now about joo telephones 
and 200 switchboard drops per week. = 

This company is a manufacturer in the strictest sense of the word, making, 
from the raw material, everything that enters into the construction of its 
apparatus. Among the new departures of this company is the manufacture 





Fic. 1.—IMPERIAL WALL SET. 


of a generator which will be of the latest improved design. In its construc- 
tion every mechanical detail has been carefully considered, and the instrument 
is said to have a high electrical efficiency. ° 

The telephone manufactured by this company bears the distinctive name of 
“Imperial.”” One of the features of its construction is that it is so wired 
that none of its circuits crosses any other at any part of the instrument. A very 
reliable and satisfactory gravity switch hook is used by the company on its 
apparatus. A superior make of spring is employed, and it is stated that the 
switch is always in order and may be relied upon to perform its fuuctions. 

Another valuable feature of this company’s instrument is that any of the parts 
may be removed and restored without taking the telephone from the wall. 
This saves, as it will be readily understood, a great deal of labor. All of the 
wires are concealed. 

In the No. 6 long-distance type of telephone, the primary circuit is inde- 
pendent of the iron transmitter arm and base. A double-conductor silk-covered 
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cord is used for this circuit, the cord connecting with binding posts at the 
back of the board. The connection®are soldered so as to insure a firm and 
reliable joint. Every part of the instrument is carefully made, and this applies 
especially to the winding of the wires on the induction coils, etc. The same 
care is bestowed in finishing the apparatus. Each .instrument is provided 





Fic. 2.—100-Drop SWITCHBOARD, 


with a mica carbon disc lightning arrester, which has proved to be a very effi- 
cient type of arrester. The ringer is so constructed that the coil or any other 
part may be adjusted or removed and re-assembled without taking the base of 
the ringer from the magneto-door box. 

The ‘‘Imperial’’ transmitter is stated to be an excellent talking instrument; 
strong in volume, perfect and clear in tone. The company states that there 
are about 10,000 of these transmitters in successful use at the present time. 

The company has recently brought out a switchboard which, it is stated, 
is a very perfect device, and is giving the best of satisfaction. The drop and 
jack is a self-contained device, and the shutter is automatically restored by 
the insertion of the plug in the jack. The self-restoring feature, it is stated, 
is very reliable, and is free from many of the troubles that are met with in 
many instruments of this class. The drop is constructed so as to eliminate 
any possible chance of inductive disturbances, and the clearing-out drops are 
designed so as to prevent any cross talk between the drop coils. The shut- 
ters are automatically restored by the plug when it returns to its socket in 
the operator’s table. 

In the accompanying illustration, Fig. 1 represents the No. 6 Imperial tele- 
phone set. A 100-drop switchboard is shown in Fig. 2. 

This company is managed by gentlemen who are thoroughly familiar with 
the requirements of the telephone business, and who have had a practical ex- 
perience in telephone manufacture. Mr. Charles T. Mason, general manager of 
the company, was among the earliest manufacturers in the United States of 
independent telephone apparatus, and many patents have been granted to 
him on essential features in telephone apparatus. By careful observation of the 
progress of the art, combined with constant effort to improve its own ap- 
paratus, the Telephone Manufacturing Company has been enabled to produce 
an instrument, which, besides being serviceable, embodies many new and 
unique ideas, 
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Victor Telephone Apparatus. 


The Victor Telephone Manufacturing Company, 166-174 South Clinton 
Street, Chicago, is closing the year with a very gratifying showing of results 
in exchange and general telephone work. The company’s switchboards and 
telephone apparatus are reported to be receiving particular consideration on 
account of the scientific methods of construction employed and their me- 
chanical finish. The features of the Victor Company’s apparatus are well illus- 
trated and described in a catalogue of recent issue. The Victor combination 
cross-connecting and fuse board has been recently put upon the market for 
use in independent exchanges. These boards are made in sections of 12, 20 
and 50 point metallic circuit capacity, consisting of terminal points of half 
hard brass, tinned and slotted so as to be conveniently and rapidly connected. 
An advantage obtained by the use of this board is that any style of circuit 
may be converted to straight metallic when using a straight metallic board. 
The board is also very convenient in testing, since by the removal of a fuse 
link, a line may be tested either way without removing a screw or opening any 
soldered connection whatever. It is compact and connections are easily and 
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rapidly made. On account of these advantages the board has received the 
indorsement of many telephone engineers in the independent field. The Vic- 
tor combination non-disconnecting carbon lightning arrester and induction 
absorber is especially adapted for long-distance metallic, common return and 
ground circuits where protection is necessary in isolated places inconvenient- 
ly situated for re-fusing. It conducts all high-potential currents to the ground 
by means of a grounded carbon placed in close proximity to and between the 
plates in circuit. The slight space between the plates is said to have a mod- 
ifying effect upon inductive currents, and in many instances where grounded 
lines were almost useless, owing to strong induction, this device, it is said, 
has had the effect of overcoming this trouble. 

The Victor Company. manufactures a very complete line of telephone ap- 
paratus, including portable desk instruments, magnetos, long-distance trans- 
mitters of various types, bipolar receivers, switchboards, etc. The Victor me- 
tallic switchboard is equally adapted to common-return, ground-circuit and 
toll-line work, and a description and illustration of this apparatus was given 
in Tue Evectricat Wortp of October 22, 1898. This type of board is made 
to any required size by using the Victor transfer or trunking system between 
every two 200-section switchboards. The company’s products, it is stated, are 
constructed on scientific principles and with mechanical correctness, the best 
of material being used for the purpose. 





A Notable Independent Telephone System. 


The telephone plant recently installed by the Calhoun County Telephone 
Company, at Battle Creek, Mich., is an excellent example of the great ad- 
vances made in independent telephone apparatus. When completed the sys- 
tem will comprise the exchanges at Battle Creek, Albion, Marshall, Bedford 
and a net work of toll lines throughout the county, connecting all the small 
towns and many of the representative farmers. 

It has connection with more than 300 towns and cities in the State, enabling 
any subscriber in the entire plant to communicate with any of these stations, 
extending from Michigan City, South Haven, St. Joseph and Benton Harbor 
on the West, to Detroit on the East, and from South Bend, Ind., on the 
South, to Cadillac, Mich., on the North. 

The exchange at Battle Creek, the centre of the county system, was the first 
to be installed, and was opened for operation about three months ago, when the 
first twenty-five instruments had been connected. The company now has 500 
subscribers. The equipment used throughout the entire plant was manufac- 
tured by the Stromberg-Carlson Telephone Manufacturing Company, of Chi- 
cago. 

Fig. 1 shows the exchange switchboard. The board is made up in sections of 
100 lines each and has trunking capacity for a 1000-subscriber exchange. Addi- 
tional sections may be added as required without altering the original equip- 
ment. The trunking jacks are placed immediately underneath the subscriber’s 
jacks. The board is well protected from lightning and other heavy electrical 
currents, by S. C. fuse and carbon lightning arresters. The cables enter the 
office and terminate in pot-heads which thoroughly protect the paper-wrapped 
cables. From the pot-heads a rubber-covered wire is used to the lightning ar- 
resters, 

In Fig. 2 are shown portable desk instruments, the state line testing board, 
wall style, and the toll line switchboard, in the manager’s office. The toll 
board is equipped for ten toll lines and has three trunking jacks to each sec- 


Fic. 1.—EXCHANGE SWITCHBOARD. 


tion of the exchange board., It is also furnished with monitor spring jacks 
enabling the state line operator to talk direct with any operator on the ex- 
change board or to listen in on the operators’ circuits without ringing. The 


testing board is for testing the long distance through state trunk lines. Each 
line equipment in this board consists of a high-wound ringer and bells and 
One jack is for making connection be- 


three especially designed spring-jacks. 
At the other 


tween the throtigh trunk line and the local toll line switchboard. 


Vout. XXXII. No. 26. 


two jacks either wire of the line can be connected to the ground or the lines 
opened or short-circuited. This enables an operator to test the line either way 
for any trouble on the lines or to readily ascertain if the trouble is in the 
office instrument. 

Fig. 3 shows the main talking and ringing energy plant. The power gen- 
erator furnishes the current to the line when a subscriber pushes the button 
to signal central. It is driven by an electric motor on a 11o-volt electric- 
light circuit. The storage battery plant supplies the entire talking energy for 





Fic. 3.—TALKING AND RINGING ENERGY PLANT. 


the 500 subscribers’ instruments, as well as the operators’ telephones, It 
consists of two batteries, each of fifteen cells, which are charged from a power 
plant. One set is charged while the other is in use. 

By means of the switch at the side of the battery shelves either set may be 
thrown on to the system and at the same time the other set is connected to 
the charging circuit. A second switch is used for throwing off the charging 
circuit entirely. Either one of these sets can also be used for a subscriber’s 
ringing-in battery. The plant is also provided with an emergency battery of 
twenty Gordon cells, which can be used for furnishing power for ringing, in 
case of accident to the power generator, or for talking energy, should the 
storage batteries at any time fail. 

In the police service the police boxes are equipped with S. C. double-pole 
receivets and long-distance transmitters. These instruments are especially 
adapted for such uses and can be applied to any police system. The receiver, 
having all parts firmly clamped in the brass adjustable head, which is securely 
locked when in proper adjustment, makes it practically impossible to become 
out of adjustment or affected by the greatest variation of temperature. The 
cord, running directly into the shell, leaves no binding posts to break and 
cords to become loose and disconnected. The transmitter, being sealed and 
the heavy metal-diaphragms protected with an auxiliary diaphragm of weather- 
proof material, prevents it from getting out of order on account of dampness. 





Fic 2.—APpPARATUS IN MANAGER’S OFFICE. 


The telephones in this system are supplied with current from the central at 
police headquarters. 

While this system has but recently been introduced for public exchange pur- 
poses it is said to have proved to be thoroughly practical, having been in use 
for nearly two years in many large private plants. It is said to be entirely free 
from all patent claims not owned or controlled by the S. C. Company, and 
can be used for any size exchange and any length of toll line. 
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An Improved Telephone Transmitter. 


In Fig. 1 of the accompanying illustrations are shown separately the com- 
ponent parts of the telephone transmitter manufactured by the Hipwell Manu- 
facturing Company, Allegheny, Pa. The carbon electrodes of this transmitter 
are hermetically sealed, thus preventing any ill effects of atmospheric changes 
on the carbon parts. The diaphragm is of aluminum, the use of which metal, 
it is claimed by the manufacturer, obviates the harsh, grating effects arising 
from the use of diaphragms of other metals. All the parts of this transmitter 
are manufactured on the interchangeable system, so that like parts are an 





Fic. 1.— PARTS OF TRANSMITTER. 


exact duplicate of one another. The transmitter is of the cartridge form, fit- 
ting neatly in the shell and held in place by rigid contact springs. A faulty 
transmitter can be quickly repaired by putting in a new loaded cartridge. 
It is claimed that this transmitter in its electrical design and mechanical con- 
struction is unsurpassed. 

Fig. 2 represents the transmitter on an extension arm in connection with the 
induction coil in ihe case at the back. 





Some Viaduct Telephone Specialties. 





The accompanying illustration shows a line of telephone specialties manu- 
factured by the Viaduct Manufacturing Company, Baltimore, Md. The various 
instruments are numbered, and these numbers will be referred to in the text. 

Instruments No. 1, 6 and 7 show wall and desk sets for the Viaduct Com- 
pany’s interior intercommunicating system. This system is furnished for both 
magneto and battery-call, and is so wired that call signals are received irre- 
spective of the position in which the strap switch 
is left after the conversation. In manual switches 
of this kind it is usually necessary that the strap 
be placed in its normal position after a con- 
versation in order that a subsequent call can 
be received, and this necessity is frequently over- 
looked by the user, thus rendering the line inop- 
erative, In the Viaduct system, however, the line 
is always in working condition, this result being 
obtained by the company’s special system of wir- 
ing. The old plain strap switch is used, thus 
avoiding the necessity of employing automatic 
mechanism. 

No. 2 represents the district telegraph messen- 
ger call instrument. This instrument is connected 
upon the regular district loops, without interfer- 
ing with the operation of the regular call-box sys- 
tem. The telephone enables the subscriber to 
communicate with the central office and make 
known his wishes, without the necessity of em- 
ploying the services of a messenger. Several of 
the district telegraph messenger companies have 
been equipped with this system, and, it is stated, 
are perfectly satisfied with its operation. 


Instrument No. 13 shows a new style of portable 
telephone gotten up in a very compact form, and 
said to work very efficiently. It measures 8% by 
5% by 5% inches, and weighs 9 pounds. This in- 
strument is highly recommended for the use of 
linemen in testing, to carry on street cars to en- 
able the conductor to communicate with head- 
quarters, and in situations where a portable tele- 
phone is needed. 

The Viaduct Company’s B-1 telephone apparatus 
is represented in Instrument No. 16. With this 
system no generator is required at the subscriber’s 
office, and no drops on the switchboard at the 
central office. Several other features of the old 
system are dispensed with in this instrument, thus 
reducing the cost of the outfit and at the same 
time making it efficient and reliable. The Viaduct 
Company has installed several of these instru- 
ments in the South, which, it is said, are giving 
the best of satisfaction, The system is said to be 
rapidly growing in favor. 

The other illustrations represent the company’s 
line of regular telephone instruments for exchange and long-distance work, the 
efficiency and durability of which apparatus are well known to the trade. 
3 The Viaduct Manufacturing Company manufactures everything that is used 
in its telephone apparatus from the raw material, the character of which is such 
that patrons have expressed themselves as being well satisfied with the opera- 
tion of the finished instruments. 
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The ‘*Provo’’ Type Insulator. 


The subject of insulators for high-potential transmission lines has received 
the very serious attention of electrical engineers, and as a result some very 
efficient types have been produced. 

The “Provo” type high-potential insulator, manufactured by the Hemingray 





Fic. 2.—EXTENSION ARM TRANSMITTER. 


Glass Company, Covington, Ky., has won for itself a reputation by its suc- 
cessful use since February last on the 40,000-volt transmission line of the Tel- 
luride Power Transmission Company in Utah. The design of this insulator 
was arrived at by a careful study of the action on insulators of high-potential 
currents as employed in actual practice. The insulator is made of glass, and 
is said to be homogeneous and impervious to liquids. It has an extra long 
surface distance between the line and pin, namely, 16 inches. The point of 
support of the wire is high above the cross arm and the petticoats near the 
line wire protect surface of small area of high resistance and prevent the accu- 
mulation of moisture, thus checking leakage near its source. The insulator 
withstands an extra high test between the line and pin, 125,000 volts having, it 
is stated, been applied in a number of tests without puncturing. The edge of 
the outer petticoat is finished off in some points for the purpose of facilitating 
the shedding of water. The thread of the insulator is 2% inches long. It is 
stated that this insulator has a strong resistance to mechanical breakage and is 
not affected by changes of temperature. The strain of the wire is brought 





A LINE OF TELEPHONE SPECIALTIES. 


squarely on the pin. An illustration of this insulator, together with some facts 
of interest concerning the same, was published on page 596 of THe Evscrri- 
cAL Wor.p of December 3 last. 

The line on which these insulators are used extends from Provo to Mercur, 
and reaches an altitude of 10,000 feet above sea level. Three miles of the line 
are of strictly mountain construction. 
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‘Financial Intelligence. 


THE INTERNATIONAL BELL TELEPHONE COMPANY has declared 
a dividend of 6 per cent., payable on January 4 next. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
has declared a regular quarterly dividend of 1% per cent. on its preferred stock, 
payable January 3, 1899. 

WESTERN UNION DIVIDEND.—The directors of the Western Union 
Telegraph Company have declared a quarterly dividend of 1% per cent., paya- 
ble January 16, 1899. The company reports for the quarter ending December 
gt net revenue (estimated), $1,450,000, a decrease of $103,514 from the actual 
revenues during the same period last year. The interest on bonds decreased 
$074, the balance showing a decrease of $104,488. 








Special Correspondence. 
NEw York NOTEs. 


THE NEW YORK GAS, ELECTRIC LIGHT, HEAT & POWER COM- 
PANY, it is stated, has purchased half a block of land near the Metropolitan 
Street Railway Company’s new power house at Ninety-sixth Street and East 
River. The newly acquired property has a frontage of 100 feet on First Avenue 
and extends down Ninety-seventh Street to the water front, a distance of 295 
feet. It is stated that the company paid $100,000 for the land. Just what the 
company’s plans are with reference to the utilization of this property has not 


yet been divulged. 

CALCIUM CARBIDE REGULATIONS.—Steps have been taken in this 
city to control the trade in calcium carbide, and regulations have been issued 
governing the transportation, storage and sale of the product, which firemen 
declare to be the source of danger in a burning building. The regulations re- 
quire that hereafter, in transit or in storage, calcium carbide must be enclosed 
in hermetically sealed iron receptacles marked “‘Dangerous, if not kept dry.” 
No package may contain more than foo pounds. The carbide must be stored 
in isolated buildings that are fireproof and waterproof, and no artificial light 
or heat will be permitted in the building where it is stored. The manufac- 
ture, transportation, storage, sale and use of liquefied acetylene is absolutely 
prohibited within the limits of the city. The regulations were framed by the 
Bureau of Combustibles, and the Fire Department has ordered their enforce- 
ment. 

MEETING OF THE NEW YORK ELECTRICAL SOCIETY.—The New 
York Electrical Society is keeping up its record of valuable and interesting 
meetings, the last being that held at the College of the City of New York on 
Wednesday, December 14, the papers of the evening being on the subject of 
the work done by electrical engineers in the recent war. The first paper, or 
rather address, was given by Eugene Griffin, colonel of the First Regiment of 
Volunteer Engineers and first vice-president of the General Electric Company. 
His topic was “Ideas Underlying the Organization of the Volunteer Engineer 
Corps; the Work Accomplished by It in Porto Rico, and the Opportunities 
for Further Usefulness.” In reviewing the history of the organization of the 
corps, the speaker gave credit for the idea to Mr. J. R. Haskin, and spoke of 
che reluctant attitude of the War Department toward the question of organ- 
izing such a large corps as was proposed, namely, 3500 men, a number which 
the speaker proved to the satisfaction of the Secretary of War was remark- 
ably small in comparison with the number of engineers in service during the 
Civil War. The work of the volunteers was compared with that of the regulars, 
the conditions of ordinary military service being in this case exactly reversed, 
the volunteers being professionals and the regulars to a certain extent amateurs 
in engineering work. The ingenuity displayed by some of the volunteer offi- 
cers and men was illustrated by some amusing anecdotes. In one of these the 
speaker described the efforts of a squad to set up a complete isolated plant for 
searchlight work on one of the fortifications in Boston Harbor, the orders be- 
ing given Saturday morning and the plant to be running the same night. The 
men in charge of getting the boiler down the bay, finding it impossible to get 
a suitable lighter after the most strenuous efforts, simply plugged the holes in 
the boiler, rolled it off the pier, hitched it to a tug and towed it down the har- 
bor, floating on its own enclosed air. The men in charge of the engine and 
dynamo had more success with the marine part of their transportation,. but 
found on the island only one truck suited to convey the apparatus from the 
dock to the fort, and that in charge of an Irishman in the employ of the city 
of Boston, who stood out for his principle of taking orders only from city offi- 
cials, the authority of the United States Government being nothing to him. 
It was, of course, impossible to obtain city orders at a late hour Saturday af- 
ternoon, and the men found the only course was to take the driver to their 
barracks, get him dead-drunk and do their own driving, which course they 
adopted. And the searchlight shone down the bay that night. There was very 
little electrical work done by the First Regiment of Volunteer Engineers under 
the speaker’s charge in Porto Rico, although more electrical work might be 
expected in any future war. Colonel Griffin showed the greatest interest and 
enthusiasm with regard to future work in the same direction. He suggested 
the organization of permanent torpedo militia of electrical engineers and the 
immediate preparation of thorough reports on the experience already gained, 
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in order that the knowledge thus obtained might be available for future emer- 
gencies. 

Following Colonel Griffin’s address, Mr. F. W. Roller, late chief engineer 
of the “‘Nashville,” and well known to the electrical fraternity through the 
firm of Machado & Roller, addressed the meeting, giving some valuable data 
on the experience obtained with electrical apparatus on shipboard. Mr. Roller 
pointed out the same fact that is mentioned in Mr. Weaver’s paper, an ab- 
stract of which appears in another column, namely, that electric apparatus of 
the signaling variety—that is, that using small powers—was, as a rule, a failure 
at the time when it is most wanted, namely, during an engagement. The 
heavy concussions, the severe service and thé lack of opportunity for keeping 
it in repair are the causes of this. Engine-room telegraphs and other signaling 
devices are much too delicate as at present designed. The electric range-finder 
also proved itself a complete failure, owing not so much to the delicacy ot the 
apparatus as to inherent defect in attempting to find the height of a very long 
triangle with a very short base. Range-finding was done on the “Nashville” 
by a method to which the term “hit-or-miss’” is more than usually applicable, 
a rapid-fire gun with an elevated range being tried on the target until after a 
few shots the proper range was found. Electrical apparatus of the type using 
large powers, namely, dynamos, motors, incandescent lamps and the search- 
light, proved itself a great success during the war, the searchlight being one 
of the most useful pieces of apparatus in the navy. It was the searchlight 
that, shining up the narrow entrance to Santiago Harbor, prevented Cervera 
from coming out by night and necessitated his attempt to escape by daylight. 
Without this detective agency one or more of his ships would undoubtedly have 
escaped. The same light prevented the Spanish torpedo boats from coming 
out of the harbor and attacking the American fleet. The incandescent light 
proved itself most valuable through the means it gave of cutting off all ex- 
posed lights at night. The circuits of the cruisers and battleships have all 
lights which may be run without the risk of exposure on what is known as the 
battle circuit. By cutting off all other circuits the commander of any ship 
could be absolutely sure that he could not be found at night, while the auxil- 
iaries without this provision were almost sure, in spite of every precaution, to 
be picked up by their comrades through some inadvertence, and had the enemy 
been there could have been picked up by them. The Ardois signaling set, with 
the incandescent light, proved, as might be expected, a thousand times more 
satisfactory than oil lamps bent to a halyard and run up in the rigging for 
every signal. Electric firing mechanism proved itself superior to percussion. 
The former consists of the ordinary detonation cap heated by a platinum wire, 
which greatly simplifies the breech block. Speaking of the auxiliary apparatus 
on naval ships, Mr. Roller gave some figures as to the excessive steam con- 
sumption of machines on which he had made tests. One duplex pump showed 
a steam consumption of 327 pounds of water per horse-power hour, another 
running even up to 343. One dynamo engine made the poor showing of 132 
pounds. Mr. Roller advised that all new electrical apparatus, especially motor- 
driven steering gear and auxiliaries, be tested first in the merchant marine be- 
fore any attempt is made to apply it in naval work. 

Mr. Weaver could not attend the meeting, but his paper, an abstract of which 
may be found in another column, was read by Mr. Roller. Following this, 
Captain Zalinski, the designer of the pneumatic dynamite gun, spoke briefly 
on the work of the “Vesuvius” at Santiago. 


NEW ENGLAND NOTES. 


THE G. & P. ENGRAVING COMPANY, Boston, an old and reliable es- 
tablishment, manufactures high grade name plates for all purposes, and is 
sending out to its patrons a neat little souvenir in the form of a paper weight. 
The company reports an increasing demand for its manufactures in the elec- 
trical field, where its motto is still, as always, ‘‘Not cheapest, but best.” 


THE MASSACHUSETTS TELEPHONE AND TELEGRAPH COM- 
PANY has been successful in securing the franchise from the Board of Alder- 
men to do business in the city of Boston. The privileges accorded the new 
company are most comprehensive. It may lay conduits in every street, lane 
or highway in the city. The new company cannot charge a higher rate than 
$6 a month for unlimited service, nor can it dispose of its franchise, and it is 
required to have an exchange in operation in Boston within a reasonable time. 


TELEPHONE FIRM REORGANIZED.—The telephone firm of Taber & 
Mayer, Boston, has recently been reorganized, and will be known hereafter as 
the Taber & Mayer Company. Its factory and works are now located at Yar- 
mouth, Me., where it has secured a plant with manufacturing facilities more 
than double that of its former factory. The company will, hereafter. engage 
exclusively in the manufacture of telephones and telephone supplies. It re- - 
tains its Boston office at 506 Atlantic Avenue, with President V. A. Mayer in 
charge. Mr. E. S. Taber, treasurer of the company, is in attendance at the 
factory. We bespeak for the company a successful future, as both of its officers 
are well known in telephone and electrical circles. 





WASHINGTON NOTES. 
TO INSPECT AMERICAN STREET RAILWAYS.—The Durban, Natal, 


town council is about to appoint a commission of two engineers to investigate 
and report upon the electric street-railway systems of America and Europe, 
in order that they may intelligently decide upon the best system to be in- 
stalled in Durban. 

TELEGRAPH MONEY ORDERS IN EUROPE.—It is stated that it will? 
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soon be possible to telegraph money orders from Great Britain and Ireland 
to Germany and other Continental countries. For many years past it has 
been necessary to go to France to telegraph money to Egypt through the 
post office. Negotiations are now, according to a consular report, almost com- 
pleted for telegraphing money orders to Germany, and it is intended to propose 
a similar arrangement to other foreign countries and British colonies. 


WATER POWER IN SERVIA.—A German firm recently obtained a con- 
cession from the Servian Government to exploit the water power of the Danube 
at the Iron Gate by establishing different industrial concerns to be worked 
by electric power. Work had hardly been started, however, when the Hun- 
garian Government stopped it, declaring that Servia had no exclusive claim 
on the water power, and that an international commission must decide to 
what degree each of the countries might use it. This information comes from 
a consular report to the State Department. ° 


THE WAR TAX ON TELEGRAMS.—Chairman Dingley, of the Ways 
and Means Committee, has received a letter from the Commissioner of In- 
ternal Revenue, N. B. Scott, recommending a number of amendments to the 
act of June 13, 1808, known as the “war revenue act.” Among the proposed 
amendments is one to amend the paragraph imposing 1 cent on telegraphic 
dispatches, so as to make it definite and certain as to who is to affix and pay 
for the stamp, the telegraph company or the person who sends the dispatch. 


REBATE ON IMPORTS AT THE CAPE OF GOOD HOPE.—The 
State Department has been notified by Consul-General Stowe that the Gov- 
ernment of the Cape of Good Hope has reduced the duty on imported goods 
passing through the colony to the inland states from, 5 per cent. to 3 per 
cent. This reduction applies to the South African Republic, Orange Free 
State and Rhodesia, and means a saving of between $250,000 and $300,000 per 
annum to the importers of Johannesburg alone. Among the articles men- 
tioned in the schedule affected by this reduction are electric cable or wire 
and posts for the same; electric fittings, not including fancy or ornamental 
lamps; switches and fittings for indoor lighting; tramway equipments; ma- 
chinery designed to be driven by all kinds of power, including electric; ap- 
paratus and appliances used in connection with the generating and storing 
of electricity, and materials for use in the construction of telegraph lines. 


THE METROPOLITAN RAILROAD COMPANY, of this city, is putting 
in some improvements in its station, which, when completed, will make it 
one of the most powerfully equipped plants in the district. They include 
the installation of one 1200-hp McIntosh & Seymour tandem-compound con- 
densing engine directly connected to a General Electric railway generator of 
8s0-kw capacity. The tylinders are 26 and 56 inches in diameter, respectively, 
with 48 inches stroke, and the engine will run at 90 revolutions per minute. 
The flywheel weighs 80,000 pounds. The shaft is 22 inches in diameter and 
weighs about 34,000 pounds. In addition to this there will be two 750-hp tan- 
dem-compound condensing engines directly connected to two General Elec- 
tric railway generators of s00 kilowatts each. These engines and generators 
are of the latest type and the current output from the machines will be at a 
pressure of 600 volts. There are also being installed a specially constructed 
engine and generator to light the station and car shed, and an air compressor 
for the purpose of cleaning cars and performing other work by the use of 
compressed air. 

IT IS STATED upon direct authority that the General Electrical Com- 
pany, of Berlin, entered upon the present year with orders on its books 
amounting to 95,000,000 marks ($22,610,000), against 65,000,000 marks ($15,470,- 
000) on the first day of 1897; and that the Schuckert Company, of Nurem- 
berg, had in June, 1897, orders on hand aggregating 96,000,000 marks ($22,- 
848,000)—more than double those of the same date in 1896. American experts 
whose testimony is entitled to credence, have repeatedly stated, after careful 
examination of the subject, that the prices for electrical machinery of all 
kinds in Germany are nearly or quite double those which prevail in the 
United States; and it is both natural and gratifying that the opportunity thus 
offered has been seized, at least to some extent, by American manufacturers. 
Among the American equipments may be cited the electrical street-railway 
plant at Bamberg, in Bavaria, which has been supplied during the past year 
by an electrical company at Cleveland, and there appears to be an increas- 
ing import of American dynamos, motors and electrical appliances for special 
purposes.—Extract from a consular report. 


THE TELEPHONE SITUATION IN WASHINGTON.—At a recent 
meeting of the directors of the Telephone Subscribers’ Association held in 
this city, Mr. A. A. Birney, attorney for the association, made a statement as 
to the status of the contest against the Bell Telephone Company, having for 
its object the enforcement of the law fixing the rates for telephone service 
in the District. Mr. Birney stated that sixty suits for injunction had been 
filed against the telephone company since the passage by Congress of the 
act making the maximum rate for telephone service $50 per year. Each of 
these suits and one for a writ of mandamus have been instituted through 
the association. The case of the complainants, the Subscribers’ Association, 
will be to show that telephone companies in other cities give their subscrib- 
ers a better service than is furnished in Washington at the rate of $50 per 
year or less and under the same conditions. In support of this contention, 
experts will be examined from Detroit, Toronto, Richmond, Norfolk, Balti- 
more and other places and a mass of testimony will be adduced. It was 
decided to invite members of the old Subscribers’ Association to join the 
more recently-formed permanent organization, and to urge the necessity of 
all subscribers to telephones in Washington becoming members of the asso- 
ciation and joining in the fight for low rates. The telephone company, on 
the other hand, is sparing no expense in the effort to prove that it cannot 
afford to furnish telephone service at the rate of $50 a year. The complain- 
ants will have thirty days in which to produce their testimony, unless an 
extension of time is granted, and this the defense will strenuously oppose. 


BUFFALO AND NIAGARA FALLS NOTEs. 


THE HAIRCLOTH COMPANY, which has a factory on the gorge side of 
Niagara Falls and obtains electric power from the Schoellkopf power house in 
the gorge, has erected a new factory, and will soon increase its output, taking 
additional power from the same source. 
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INCREASING THEIR LIGHTING PLANT.—The Wagner car shops, of 
Buffalo, are increasing their lighting capacity, and have bought from the Gen- 
eral Electric Company a new generator of sufficient capacity to run 1,600 addi- 
tional incandescent lights. The Wagner shops will run day and night hereafter, 
for it is reported that the company has orders for cars sufficient to keep the 
‘shops running full force about a year and a half. 


THE NIAGARA CENTRAL RAILWAY, which runs from Niagara Falls to 
St. Catharines, Canada, is about to be equipped with electric power. Its condi- 
tion became so deteriorated last season that the Government inspectors ordered 
it to stop business, and it was then sold to a Mr. Nelson, of St. Catharines, for 
$50,000. A syndicate of New York and Albany capitalists has now about com- 
pleted the purchase of the road, and next season it will be started up as a trol- 
ley line. 

THE PARTIAL STOPPAGE of the Niagara power current to Buffalo dur- 
ing the late heavy fall of snow is explained. There were two reasons for it; one 
was the leakage caused by the accumulation on the insulators of dust from the 
carbide works, near which the line passes, and the other 4nd more serious rea- 
son was the short circuit caused by the guard wires falling on the line wires 
from the weight of the snow. It appears that these guard wires have always. 
been a source of trouble, and some of the company’s electrical engineers object- 
ed to them on general principles. They were intended primarily as a protec- 
tion to the lines against lightning, and have met this requirement very well; 
but it has now been proven that they are such a menace to the lines that it has 
been decided to take them down entirely. : 





CHICAGO NOTE. 





THE STREET RAILWAY FRANCHISE FIGHT—.Mr. Charles T. 
Yerkes at a meeting of the Sunset Club on the night of December 15 dis- 
cussed the subject of the street railway franchises. He intimated that if the 
Allen law was repealed the street railways might go to Springfield and get 
something better. He stated frankly that the railway companies wanted a 
fifty-year franchise because it would do them good. So far as monopoly is 
concerned he admitted that the companies wanted a monopoly of the streets 
of the city. He did not want a consolidation of the street railways of Chicago, 
neither did the street railways of Chicago want the “eternal sandbagger” after 
them all the time. He stated that the companies were not being fairly treated 
in the fight and suggested that if there is any bribery in the City Council the 
best way to stop it would be to grant their fifty-year franchise. 





WISCONSIN NOTEs. 


COLUMBUS, WIS., WANTS AN ELECTRIC LIGHT PLANT.—The 
Council’ of Columbus, Wis., is contemplating putting in an electric light plant 
to cost about $9,000. 


ALLEGED ILLEGAL ISSUE OF BONDS.—A suit has been started by 
Mr. C. H. Holmes, of Green Bay, against the Fox River Electric Railway 
Company and the Farmers’ Loan and Trust Company, of New York, to set 
aside $117,000 of bonds of the company, which-the plaintiff alleges were ille- 
gally issued. 


THE CITIZENS’ TRACTION COMPANY, of Oshkosh, has secured the 
right of way along the Ridge road between that city and Neenah. The com- 
pany has sixty days in which to accept the franchise, and, if accepted, it will 
be required to pay a forfeiture of $4,000 if the road is not completed by 
August 1 next. The plan is independent of the Tilotson Interurban road 
along the lake shore. 





ST. Louis NOTEs. 


SALE OF EDISON PLANT.—A rumor is current that the Edison electric 
plant has been sold. It is said that William C. Whitney, of New York, and a 


syndicate are the persons who are said to have secured it. The report is de- 
nied, however. 


SALE OF THE HAMILTON LINES CLOSED.—President C. H. Spencer, 
of the Southern Electric Railway, has returned to St. Louis from Chicago. The 
purchase of the Hamilton Syndicate lines by himself and Charles F. Orthwein 
has been consummated. The $3,000,000 agreed upon as the purchase price has 
been paid, and all details have been attended to. 


BURYING THE CITY WIRES.—The contract for putting city wires under- 
ground has been approved, and bids for the laterals to connect the cables with 
the engine house and boxes have been advertised for. Five bids on the work 
were received. The lowest was made by the Abbot & Gamble Construction 
Company. The contract price will be about $5,700. 


WIRES ALL UNDERGROUND.—When the time limit of the Keyes or- 
dinance, which provides for placing all downtown electric lights, telephone and 
telegraph wires underground, shall expire, January 1, all wires except those 
of the city will have been buried. The city will be delayed in complying with 
the law because its ducts cannot be used until the conduit system is in full op- 
eration. Excavations for the conduits began two years ago, and have been con- 
tinued with remarkable speed and success. 





CANADIAN NOTEs. 


THE CITY COUNCIL of Vancouver, B. C., is desirous of purchasing the 
electric railway, but a proposal to float the whole electric railway system of the 
syndicate are the persons who have secured it. The report is denied, however. 

MR. LETHEULE, an electrical engineer of Paris, France, was in Quebec 
recently. He was subventioned by the French Government to visit Canada and 
examine and report for French capitalists on the application of electricity for 
industrial purposes. 

DR. C. J. EDGAR, manager of the Eastern Townships Light & Power Com- 
pany, has concluded the purchase of the water power at Nengle’s Dam, near 
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Rock Forest, Quebec. The company intends to transmit electrical energy for 
power and lighting purposes to the city of Sherbrooke, Que. 

THE NIAGARA POWER FRANCHISE.—The Lieutenant-Governor-in- 
Council of the province of Ontario, on the advice of the Attorney-General, has 
referred to the High Court of Justice for the province certain questions to de- 
termine whether the non-completion by the Niagara Power Company of the 
water connections to the extent of 20,000 horse-power and 10,000 horse-power 
actually ready for use, supply and transmission by November 1, 1898, has not 
put an end to the agreement between the Park Commissioners and the com- 
pany, giving the latter exclusive use of the water power at Niagara Falls. 

AFTER HAVANA’S STREET RAILWAYS.—A syndicate of Toronto, 
Ont., capitalists is said to be now in Havana, Cuba, endeavoring to secure the 
franchise of the street railway system in that city. The gentlemen named are 
William MacKenzie, Frederick Nicholls, S. F. Madden and Z. Lash. The 
franchise includes an electric railway system for Havana and a steam railway to 
Matanzas. The latter railway is in existence, but for the city there is nothing 
at present save a line of buses drawn by mules. Sir William Van Horne, 
president of the C. P. R., is also said to be interested. 

BELL TELEPHONE ASSESSMENTS.—The three county judges who have 
been hearing the appeal of the Bell Telephone Company from the assessment 
as fixed by the city of Toronto, Ont., have given judgment, knocking off over 
half a millon dollars. The assessment on land and buildings was not touched, 
but that of $377,002 on poles, wires and conduits was reduced to $32,750; the one 
of $177,174 on one switchboard was cut to $12,000, and on two others $50,733 to 
$3,900. This reduction is made because the company claims, and the judges de- 
cide, that the material should be assessed, not as of a system in operation, but 
as separate parts, for what they would bring if they were taken away and sold. 


_ General Rews. 
NEW INCORPORATIONS. 


THE AUTOMATIC TELEPHONE COMPANY has been incorporated at 
New Bedford, Mass., with a capital stock of $100,000. The incorporators are 
J. W. Macomber and Frederick Tabor. 

THE FLEMINGSBURG & MYERS STATION TELEPHONE COM- 
PANY, of Fleming County, Kentucky, has filed articles of incorporation with 
the Secretary of State. The capital stock is $600, and the principal stockholder 
is J. B. Sherwood. 

THE HAMILTON & EATON ELECTRIC STREET RAILWAY COM- 
PANY, Hamilton, N. Y., has been formed with a capital stock of $10,000. 
Among the incorporators are J. H. Shallenbarger, J. A. Walker, A. T. Elli- 
ott, and J. C, Unzicker. 

THE FARMERS’ & MERCHANTS’ TELEPHONE COMPANY has been 
incorporated at Pittsburg, Pa., with a capital stock of $5,000. The incorpo- 
rators are J. P. Darling, S. C. Kissner, John Fischer, W. D. Kissner, T. L. 
Darling, J. F. Rees, and L. G. Rees. 

THE SWEDESBORO LIGHT, HEAT & POWER COMPANY, Swedes- 
boro, Pa., has been incorporated with a capital stock of $25,000. Those inter- 
ested are Charles D. Lippincott, Henry M. Mitchell, Thomas B. Turner, John 
C. Rulon, Benjamin F. Lawrence and James J. Davidson, all of Swedesboro. 


THE MANHATTAN LIGHTING COMPANY, of New York, has been in- 
corporated with a capital of $250,000 to manufacture and supply gas and elec- 
tricity for lighting, heating and power purposes in New York and Westchester 
counties. The directors are Henry D. Brenner, New York; H. E. Bowen, 
Brooklyn, and Henry P. Keith, Hempstead, L. I. 

THE BOSTON & NEW YORK TELEPHONE & TELEGRAPH COM- 
PANY has been incorporated in New Jersey, with a capital stock of $1,000,- 
ooo, the incorporators being Zephaniah S. Holbrook, of Cambridge, Mass.; 
Oakes Ames, of Milton, Mass.; Frederick A. Spear and Charles E. Adams, 
of Lowell, Mass.; and J. Stewart Rusk, of Boston. 

THE SOUTH AFRICA GENERAL ELECTRIC COMPANY, of Schenec- 
tady, N. Y., has been incorporated with a capital stock of $50,000 to deal in 
electrical apparatus, machines, engines and mechanical devices, and to con- 
struct works and plants involving their use in the United States, South Africa 
and other foreign countries. The directors are S. D. Greene, Henry W. Dar- 
ling, D. Mazenet, J. R. Lovejoy and M. F. Westover, of Schenectady. 








THE TELEGRAPH AND TELEPHONE. 


BORDENTOWN, N. J.—An ordinance for the Burlington County Telephone 
Company was defeated by the Common Council of Burlington. 

BOSTON, MASS.—During the month of November the Erie Telegraph & 
Telephone Company added 1004 subscribers to its system. The net gain in the 
number of subscribers so far during the present year is 6021. 

DULUTH, MINN.—The Duluth Telephone Comjany has just completed the 
necessary equipment for operating metallic-circuit long-distance instruments, 
and is putting them in residences at $36 per annum each for two ’phones on 
one line. 

MANSFIELD, OHIO.—The People’s Telephone system, consisting of fifty- 
four stations and five exchanges, in Ashland, Wayne, Medina and Holmes 
counties, has been sold to Ashland county capitalists for about $30,000. A stock 
company will be formed and the headquarters moved from Butler to Ashland. 

BOSTON, MASS.—The Erie Telephone Company will expend $1,000,000 in 
extensions next year, including additional long-distance Tines in the six States 
in which this company operates. During the present year the number of sub- 
scribers to its service increased 24,000 to 30,000, or 25 per cent. 

DULUTH, MINN.—The city of Duluth will advertise for bids for a tele- 
phone service after March 9, 1899, on which date the franchise of the Duluth 
& Superior Telephone Company expires. A percentage of the gross receipts 
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will be demanded, also a lower rate than heretofore given, together with a cer- 
tain number of free instruments and a ditferential rate in favor of residence 
telephones. The Bell company has just reduced its residence rates from $50 to 


$36 per year. 

PITTSBURG, PA.—The telephone war in Homestead between the Bell Tele- 
phone Company and the Home company still continues. The Bell company 
has made another cut in prices, offering to put in a long-distance, s00-call phone 
for $12 per year, while the Home company is asking $24 for a local service. The 
Home company has been granted a charter. Dr. George Gladden, the president 
of the company, says the system will be in working order by February 1, and 
by that time they will have 400 subscribers. The business men of the town 
claim the Bell company is making the big cut in prices simply to freeze the 
local company out, and will restore the old prices as soon as the new company 
is gotten out of the road, and refuse to subscribe for a long-distance telephone 
unless given five-year contracts. This the company refuses to do, and not a 
single additional subscriber has been obtained by it since the war began. 

KANSAS CITY, MO.—Conversation by telephone is admissible as evidence 
in court. This was decided by the Court of Appeals in the case of James A. 
Guest against the Hannibal & St. Joseph Railway. A piano belonging to Mr. 
Guest was in this road’s freight depot at Chillicothe, Mo. Mr. Guest called the 
agent by ’phone and directed him to ship the piano that afternoon. That night 
the depot burned, and as the piano had not been shipped, it was burned also. 
Mr. Guest brought suit in the Livingston County Circuit Court, lost, and ap- 
pealed. At the trial the railroad agent testified that he did not receive the mes- 
sage, and the court ruled that a telephone message was not admissible. The 
Court of Appeals holds, however, in reversing the case, that if the man at the 
other end of the fine answers to the name of the man called for and receives 
the message, it is as competent as though a letter had been mailed to him. 


BOSTON, MASS.—The New England Telephone Company on December 
16 inaugurated a new telephone service by which it is prepared to establish at 
residences or places of business located within the Boston or suburban ex- 
change districts and accessible to the company’s wires, long distance tele- 
phones, measured service basis, as follows: Residences, six on a circuit, $30 
per annum; business, three or more on a circuit, $48. An extra charge is 
made for stations located more than one mile from the company’s exchange 
office. The $30 suburban service allows 500 calls in the town wherein the 
instrument is installed, a charge of 10 cents extra being made for a call in 
Boston or other out-of-town places. The $48 service, three stations being on 
the line, permits of 500 calls, including Boston and other out-of-town points. 
The party line service heretofore in operation cost the subscriber $60, two 
stations. This is now reduced to $48 with the addition of a third instrument 
to the line. The previous charge of $36 for local service with three or more 
stations is now reduced to $30 with six instruments on the line. The new 
system, therefore, is a reduction in telephone rentals with the addition of one 


or more stations to the line. 





ELEcTRIC LIGHT AND POWER. 





VANCEBURG, KY.—A movement is on foot to organize an electric light 
company, the stock to be taken by public subscription. The amount of capital 
stock for the proposed company is placed at $3,000. 

WASHINGTON, D. C.—On the night of December 8 a peculiar accident oc- 
curred at the station of the United States Electric Light Company in this city. 
One of the steam pipes burst, and a large section of the pipe fell across the 
corner of a switchboard in such a way as to result in the temporary extinguish- 
ment of all the lights operated from the station. 

YORK, PA.—At the annual meeting of the stockholders of the Edison Elec- 
tric Company the following were elected directors: G. P. Yost, C. A. Elsen- 
hart, A. F. Geesey, H. S. Wiest, Edward T. Moul, B. S. Gilbert and W. F. Bay 
Stewart. The board organized by electing G. P. Yost, president; C. A. Elsen- 
hart, vice-president; A. F. Geesey, secretary, and C. C. Frick, treasurer. 

PORTSMOUTH, N. H.—The Boston & Maine Railroad Company is erect- 
ing here an electric power station. The building is 118 feet wide and 64 feet 
long, divided into two rooms—one for the boilers and the other for the engines 
and generators. The side walls are of brick, the roof construction fireproof. 
The contract for the steelwork was given to the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn. 

DES MOINES, IA.—It is reported that upon the completion of improve- 
ments to its steam plant by which the General Electric Company will have an 
added capacity of nearly 30,000 incandescent lights, a material reduction will be 
made in the price of incandescent lights. This will be done with a view of mak- 
ing the use of electric lights for the illumination of residences more popular 
and to discourage the putting in of private plants. 

PITTSBURG, PA.—It is stated that the directors of the Allegheny County 
Light & Heating Company have approved the offer of an option to Brown 
Brothers, of New York, of all the stock at $180 a share, the tote! amount being 
$600,000. It is stated that Messrs. Brown Brothers aim to combine all the elec- 
tric light, illumirating and fuel gas companies in this territory. The promot- 
ers have already acquired the illuminating gas companies here, paying therefor 
$7,000,000. : 

SOMETHING FOR SALE IN ST. LOUIS.—An advertisement in a St. 
Louis daily paper of recent issue offers for sale at a bargain the following- 
named articles: “A 35-horse multipolar motor or 25-horse multipolar dynamo; 
400 lamps, belt driving or direct connection or American ball, simple centre 
crank, horizontal or tandem, compdéund 60-horse engine.” The person offering 
these things for sale could perhaps dispose of them in time if he were to offer 
a prize to the first person who succeeded\in guessing what he had to sell. 

WILMINGTON, DEL.—A deal is in progress, if not actually consummated, 
for the purchase of the controlling interest of the Wilmington City Electric 
Company. The Pennsylvania Heat, Light & Power Company is suggested as 
the probable purchaser. The Wilmington City Electric Company has a capital 
stock of $255,000, of which $15,000 was added about the time of the purchase of 
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the charter of the Wilmington Heat, Light & Power Company, which promised 
to become a competitor of the old organization. 

BALTIMORE, MD.—It is stated that the Westinghouse Air Brake Com- 
pany has secured control of the Brush, Electric Light Company in this city. 
The Brush Company defaulted on its special mortgage bonds last November, 
and in making an offer Mr. Westinghouse agreed to take these at half their 
face value at cash or exchange them for Westinghouse Air Brake stock. The 
cash proposition was accepted. The special mortgage, which was the third ob- 
tained by the company, is now merged into stock, and the dividend passed in 
November is guaranteed. _ ; 

WASHINGTON, D. C.—It is understood that experiments will be made in 
the use of electric lights for lighthouses at various points on the lakes. The 
first experiments will be conducted at Marquette, Mich. At this point there is 
a breakwater extending into the lake about 3,000 feet, and during stormy weath- 
er the trip to the outer end, in order to light the oil lamp, is extremely danger- 
ous. The plan is to lay a submarine cable along the top of the breakwater 
masonry, and to use a s0-cp stereopticon incandescent lamp, which will be 
controlled from the shore. 

ATLANTA, GA.—An isolated plant has been installed in the custom house 
in this city. Heretofore the lights have been furnished by the Georgia Elec- 
tric Light Company, and it was found to be very expensive, costing from $400 
to $600 a month. It was decided to put in an isolated plant, and three gas 
engines were purchased and put into place, and are now furnishing the lights 
for the building. The engines cost about $15,000, and the cost of running 
them is about $10 a day, so that in the course of time the Government will save 
something on the investment. 

NEWARK, N. J.—The People’s Electric Light & Power Company is about 
to issue a circular to its out-of-town patrons and prospective customers making 
a reduetion in its present rates for current of from 7% to 13% per cent. The 
reduction will apply to Jersey City, Bayonne, Irvington, Clinton, Vailsburg, 
the Oranges, Bloomfield, Montclair, Caldwell, Verona, Harrison and Kearny, 
and will be from a schedule of prices as now charged in the different towns, to 
a uniform rate of 13 cents per kilowatt, not including lamp renewals. The 
company is installing a new engine in the River Street plant, and expects to 
have it in operation by the beginning of the year. Then the recovery from 
the disastrous fire a year or two ago will be complete. 

HELENA, MONT.—Helena is now stated to be the most thoroughgoing 
electrical city in the United States by reason of the inauguration on De- 
cember 15 of the second largest and most complete electrical plant in the 
country. The amount of power developed by damming the Missouri River is 
about 30,000 horse-power, which power is utilized for a variety of purposes. 
Chief among them may be mentioned the East Helena smelters and con- 
centrators, all of the mining power; street railways, electric lighting and news- 
paper plants in the city. The mining industry will receive the greatest benefit, 
and it was for this purpose principally that the work was undertaken. It is 
intended to transmit power to Butte in the spring. 


THE ELECTRIC RAILWAY. 


CHICAGO, ILL.—The Yerkes franchise ordinances have been side-tracked 
indefinitely. The vote was 38 to 25. 

MAYSVILLE, KY.—An attempt is being made to build an electric railway 
from this city to Flemingsburg, a distance of 17 miles. 

PROVIDENCE, R. I.—The Providence & Taunton Street Railway Company 
has declared a first dividend of 2% per cent., payable January 2, 1899. 

PHILADELPHIA, PA.—The Hestonville Passenger Railway Company has 
declared a dividend of $1.50 on its preferred stock and a dividend of $1 on its 
common stock, payable December 31. 

DAYTON, OHIO.—Stockholders of the Dayton, Springfield & Urbana Elec- 
tric Railway Company, at Springfield, Ohio, have increased the capital stock 
of the company from $10,000 to $750,000. 

CHATTANOOGA, TENN.—Work on the power house of the Chattanooga 
Rapid Transit Company is rapidly nearing completion, and everything will be 
in readiness for the operation of the electric cars in a very short time. 

ERIE, PA.—The ordinance giving a franchise to the Erie Rapid Transit 
Company (the North East Line) has been passed by the City Council. A fran- 
chise was also given to the Erie Transit Company (the Edinboro Line). 

DALLAS, TEX.—The strike on the Dallas Consolidated Street Railway was 
amicably settled and officially declared off. The men are to be taken back 
to work and their union fully recognized. The strike began November 10 and 
lasted until December 6. 

BINGHAMTON, N: Y.—The Binghamton Street Railroad Company will 
have a skating rink this winter, having arranged to lease Brigham’s pond, fur- 
nish lights and music each evening, together with a place where the patrons 
can keep warm and refreshments can be served. 

RICHMOND, IND.—Benjamin Binford and other well-known capitalists of 
Greenfield, this State, are at the head of a project to build an electric railroad 
from Indianapolis to this city by way of Greenfield and Knightstown, and with 
side lines to Newcastle and other towns of similar importance. 

AKRON, OHIO.—It has been given out by officials of the company that the 
Akron, Bedford & Cleveland Electric Road is to be double-tracked at once 
between Cuyahoga Falls and Newburg. When this is done there will not 
remain more than two miles of single track on this road, and this strip will be 
doubled next summer. 

DETROIT, MICH.—A proposition for new franchises submitted to the 
Common Council on December 13 by the street railroad companies was re- 
jected by a vote of 30 to 3. It provided for certain improvements and exten- 
sions, a thirty-years’ extension of all existing franchises, universal transfers, 
and several lesser features. 

; SHAMOKIN, PA.—The Williams Valley and Lykens Street Railway is now 
in operation. This road connects Lykens with Reiner City, a distance of about 
12 miles. Electricity is the motive power. The power plant is located at Wil- 








THE ELECTRICAL WORLD. 


701 


liamstown, which is quite central. This road will be a close competitor for 
passengers of the Williams Valley Railroad, a steam railway. 


PITTSBURG, PA.—A great 15-foot fly-wheel in the Pittsburg and Birming- 
ham Traction Company’s power house, at Carson and South Thirtieth Streets, 
burst a few nights ago. It wrecked a joo-hp engine, wrought ruin in the build- 
ing and did considerable damage to neighboring houses. No one was injured. 
The whole neighborhood was thrown into darkness as a result of the accident. 


NEW HAVEN, CONN.—The Meriden, Southington & Compounce Trolley 
Company has given notice of a petition to the next General Assembly for per- 
mission to increase its capital stock to $500,000, and to extend its line to Wa- 
terbury, to Cheshire, to Mount Carmel, to the top of West Peak, to Berlin, 
and through certain Meriden streets, the whole involving extensions of about 


40 miles. 

ANSONIA, CONN.—A corporation has been formed here to be known as 
the Seymour Electric Railway Company, which will petition the next session 
of the Legislature for the privilege of building and operating an electric rail- 
way between this city and Beacon Falls, 10 miles to the north, running through 
the town of Seymour. The incorporators include the most prominent business 


men of this city. 

CHATTANOOGA, TENN.—The Chattanooga Electric Street Railway Com- 
pany contemplates some very extensive improvements. New cars for the sum- 
mer will be at once purchased and fitted up. Negotiations are now pending 
for the purchase of this rolling stock, including motor equipment. It is in- 
tended to put the road in first-class condition. The tracks are to be repaired 
as well as the overhead work. 

CHESTER, PA.—The Wilmington extension of the consolidated trolley line 
is now completed, with the exception of 1000 feet at Grubb’s Landing, Del., 
at which point a bridge is being built. The approximated cost of the extension, 
which leaves this city via Ninth Street, is $180,000. The ultimate intention is 
to have a direct line between Wilmington and Philadelphia. The Wilmington 
extension will be in operation by January 1, 1899. 

NEW YORK, N. Y.—The Brooklyn Heights Railroad Company has, by the 
purchase of a piece of land on West Eighth Street, Coney Island, secured the 
long-desired outlet whereby the connection between the Sea Beach branch 
of the system and its newly acquired line, formerly owned by the Sea View 
Railroad Company, can be made, thus giving the company a direct line be- 
tween Park Row, Manhattan, and Brighton Beach. 

BALTIMORE, MD.—It is officially announced that all of the street rail- 
ways in and about Baltimore will be consolidated, and that the different lines 
will hereafter be controlled by one management. The companies involved in 
the deal are the Consolidated, City Passenger, Baltimore & Northern, and 
Baltimore, Middle River & Sparrow’s Point Railways. It is stated that the 
sum involved in the transaction is about $28,000,000. 

ELMIRA, N. Y.—It is announced that the Elmira & Seneca Lake Electric 
Railway, which has been talked of for several years, is to be built this winter, 
and that work is to be commenced at once, the contract for constructing it 
having been let to the American Engineering Company, of Bound Brook, N. J. 
The road will run from Watkins through Montour Falls to Horseheads, where 
it will meet with the Horseheads & Elmira Electric Railway. 


BOSTON, MASS.—Electric railways in this vicinity have declared dividends 
as follows: The Wellesley & Boston Street Railway Company, a quarterly div- 
idend of 2 per cent., payable to stock of record December 24; the Newtonville 
& Watertown Street Railway Company, a quarterly dividend of 1 per cent., 
payable to stock of record December 24, and the Newton & Boston Street 
Railway Company, a quarterly dividend of 1% per cent,, payable to stock of 
record December 24. 

CLEVELAND, OHIO.—It is reported that an English syndicate is negoti- 
ating for the purchase of both the Big and Little Consolidated Street Rail- 
ways, the two companies which control and operate all the street railway lines 
in the city, both cable and electric, as well as all the suburban lines in and 
about Cleveland. The combined capitalization of the two companies is $24,- 
300,000. It is estimated that the entire street railway system can be purchased 
for about $35,000,000. 

CINCINNATI, OHIO.—A deal is now pending involving a number of Ohio 
electric railways. It is the consolidation of a number of interurban electric 
railways, including those now in operation between Piqua and Troy and Day- 
ton and Troy, and lines that are now under course of construction between 
Cincinnati and Dayton. It is now possible to travel over different interurban 
railways between Cincinnati and Dayton, Ohio, in less than twice the time it 
takes the quickest railway train, and for just one-half fare. 

WASHINGTON, D. C.—Before many months the old cable system of the 
Columbia Railway Company will be a thing of the past. Theodore J. King, 
superintendent of the company, has made application to the District/Commis- 
sioners for a permit to change the existing system to a modern underground 
electric system similar to that in use upon the Metropolitan and Capital Trac- 
tion Companies’ lines in this city. The commissioners approved the request. 
The work of changing the conduits will not be begun until some time in Janu- 
ary. The Columbia Railway is the only remaining local street railway line 
depending upon the cable as a motive power. 

NEW HAVEN, CONN.—Ex-Governor Thomas M. Waller, Lieutenant- 
Governor James D. Dewell, Israel I. Kelsey, vice-president of the Winchester 
Avenue Railroad Company; S. Harrison Wagner, a director in the New 
Haven Street Railway Company, and W. B. Ferguson, president of the Win- 
chester Avenue Company, have petitioned the General Assembly for an act of 
incorporation empowering them to form a new street railroad company and to 
lay tracks through several streets in New Haven and through surrounding 
towns. It is likely that the petition will be opposed by the New York, New 
Haven & Hartford Railroad, inasmuch as the new road will parallel its Derby 
division and will connect Allingtown, Orange, Milford, Ansonia and Derby 
with New Haven. 

PITTSBURG, PA.—The Monongahela Street Car Company is running cars 
over its new line from the city through to Homestead. The company has 
completed its line between the down-town portion of the city, running through 
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the Squirrel Hill district, to Homestead and Braddock. By virtue of a con- 
tract with the Consolidated Traction Company the tracks of that company are 
used between Woodlawn Avenue and Forbes Street into the heart of the city. 
The company also contemplates the operation of cars from the city to Du- 
quesne and McKeesport as soon as its line, which is now under construction, is 
completed, which will be within the next thirty days. The system, when com- 
pleted, will have 17 miles of double track. The running time from Pittsburg 
to Homestead will be thirty-five minutes; from Pittsburg to Braddock, forty- 
five minutes. 

RICHMOND, VA.—Richmond is soon to have another large industrial en- 
terprise, which will be a big addition to the manufacturing interests of the city. 
It will consist of a plant for the development of James River water power for 
the purpose of furnishing electric light and power. Mr. F. C. Todd, of Balti- 
more, applied to the City Council some months ago for a franchise to use the 
water of the James River for the purpose of generating electric power for in- 
dustrial uses, and although there was some opposition to the granting of the 
franchise, it has been shown to the satisfaction of the Council that the scheme 
was backed by well-known business men, and finally the franchise was granted. 
Engineers have been surveying the ground and making estimates, and find that 
8000 horse-power can be obtained. It has not yet been decided where the plant 
shall be located, but it is expected that the work will be commenced within the 
next month and hurried to completion as rapidly as possible. 

NEW HAVEN, CONN.—Five electric railway companies are to petition the 
Legislature, which convenes in January, and should all meet success a con- 
tinuous passage by trolley from South Norwalk to Waterbury, a distance of 
more than 50 miles, will be possible by August 1. The Waterbury Traction 
Company petitions to extend its road to Beacon Falls, connecting with that 
of the Seymour road, which in turn will connect with the lines of the Derby 
Street Railway Company. The Shelton Street Railway Company, which is a 
continuation of the Derby Street, purposes to continue its tracks to Bridge- 
port, 13 miles south, having obtained a right-of-way over the lines of the 
Bridgeport Traction Company, which connects with the Westport & Saugatuck 
Road and the Norwalk Traction Company. The lines will parallel the Con- 
solidated the entire distance, and the latter road is preparing to make strong 
opposition to the granting of the petitions. 

MOUNT VERNON, N. Y.—A committee of the Board of Trade is investi- 
gating the granting of a franchise for an electric railroad through 7 miles of 
the streets of the city to the New York, Westchester and Connecticut Traction 
Company for fifty years. Joseph S. Wood, acting for the Board of Trade, says 
that in October the aldermen had two applications for franchises over 7 miles 
of the principal streets of the city. One was by the Westchester Electric Com- 
pany, and the other was by the New York, Westchester & Connecticut Trac- 
tion Company. By a vote of 8 to 2 the aldermen, at that time, gave the fran- 
chise to the Union company, and by a like vote rejected the application of its 
opponent. The aldermen made it a condition with the Union company that it 
must apply within thirty days for franchises. The time for presentation of this 
application expired at midnight on December 5. According to Mr. Wood’s 
statement, on that day, at 3:10 Pp. M., the Union Railroad Company, through a 
special messenger, delivered to City Clerk Hoyt the application which it was 
required to make, and the city clerk gave a written receipt therefor. On the 
following evening there was a meeting of the aldermen, and it is charged by 
the Board of Trade that the application was suppressed, and the New York, 
Westchester & Connecticut Traction Company was granted the franchise it had 
asked for. This was done by a tie vote, the resolution being adopted through 
the casting vote of the mayor. , 

HAVANA, CUBA.—It is stated that the American West Indies Syndicate, 
which owns the Ceballos concession for a belt street railway line around Ha- 
vana and a line through the Prado, has obtained a decision from the Chief 
Justice declaring void the recent action of the Secretary of Public Works in 
the Colonial Cabinet, who had vested the Ferro-carril with rights claimed by 
the syndicate. The syndicate has now applied to the Mayor of Havana for a 
recognition of the Ceballos concession. Toronto capitalists are seeking a fran- 
chise in this city, and, it is reported, have offered $1,500,000 for the present 
city street railway system. The same _ syndicate already operates rail- 
ways in Montreal, Toronto, London, Ont.; Winnipeg, Kingston, Jamaica and 
Birmingham, England. Another report affecting the street railway interests 
of this city is to the effect that a syndicate backed by New York and Canadian 
capital has acquired the entire street railway system and street railway conces- 
sions in the city, paying therefor $1,472,000. The purchase, it is stated, was ef- 
fected in Havana on December 14, when the syndicate bid of $92 per share was 
accepted by the street railway company which owned the system and conces- 
sions. Col. B. V. M. Harvey, of New York city, is at the head of the syndi- 
cate. This syndicate and the one last referred to above are evidently one and 
the same. The principal members are the Bank of Nova Scotia, the Bank of To- 
ronto, Hanson Brothers, of Montreal; B. F. Pearson, of Halifax; Harry Payne 
Whitney and W..K. Ryan, of New York city, and Senator James Smith, of 
New Jersey. Representatives of the syndicate are already on the way to Ha- 
vana to complete the transaction and arrange the plans for changing the mo- 
tive power of the system to electricity. 


PERSONAL NOTES. 





HON. GEORGE O. PROCTOR, president of the Anchor Electric Com- 
pany, Boston, Mass., was elected mayor of Somerville, Mass., at the recent 
municipal election by a large majority. Hon. Proctor’s many friends in the 
electrical trades will be pleased to hear of his success at the polls, and to 
extend congratulations. 

MR. S. H. SHORT, late vice-president and chief engineer of the Walker 
Company, sailed for Europe on the steamer ‘Majestic’? on December 13. Mr. 
Short resigned from the management of the Walker Company at the time of 
the sale of that concern to the Westinghouse interests a couple of months 
ago, and is now taking his first real vacation in several years. He expects to 
make an extended trip through England and on the Continent, and will re- 
turn to the United States in the spring. 
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OBITUARY NOTE. 


MR. JAMES BROWN, superintendent of the Direct Cable Company, died 
at his home in New York City on December 17 at the age of fifty-one years. 
Mr. Brown was born in Aberdeen, Scotland, and came to this country when 
twenty-seven years of age. 








EDUCATIONAL NOTES. 


TEACHING TELEPHONY BY CORRESPONDENCE.—The United Cor- 
respondence Schools, 154-158 Fifth Avenue, New York, has a course in teleph- 
ony, in addition to its courses on various other electrical subjects. The 
telephone course is claimed to be very thorough and practical. Beginning 
with arithmetic, it carries the student through mathematics and the use of 
formulas, then the principles and measurements of electricity are taken up. The 
subject of telephones is divided under various heads, such as acoustic prin- 
ciples, simple telephone circuits, induction coils, magneto generators, call-bells, 
batteries, multiple-circuit connections, bridging-bell system, auto-telephone 
systems, switchboards and their construction; drops; transposition of over- 
head wires; cables; lightning arresters, etc. 

THE ELECTRICAL NUMBER OF THE “PURDUE EXPONENT,” pub- 
lished at the Purdue University, Lafcyette, Ind., contains matter of extraor- 
dinary interest. The attempt has been made in this number (which is the first 
of the proposed numbers on departments of the university) to give an idea to 
those outside of the institution of what is being done there in the electrical 
engineering course. The articles are written by alumni, and cover a wide 
range of subjects. Among the contributions are the following: ‘‘The Uses of 
the Storage Battery in Railway Work,” by A. F. Chamberlain; ‘Electrical 
Transportation,” by Cloyd Marshall; “The Commercial Aspects of Electrical 
Engineering”; “The Training of an Electrical Engineer”; “Wireless Teleg- 
raphy,” by Dr. S. N. Taylor; “Long-Distance Transmission of Power,” by C. 
Rice Dooley, and ‘“‘Lightning Arresters,”” by Nathan Kohn. 


Directory of Scientific Societies, Associations, Etc., and 
Meetings of the Same. 


THE NEW YORK ELECTRICAL SOCIETY.—President, Gano S. Dunn; 
secretary, George H. Guy, 120 Liberty Street, New York. 


HENRY ELECTRICAL SOCIETY meets every other Friday evening be- 
tween October and May. Headquarters, 115 West Twenty-eighth Street, New 
York City. ‘ 

NATIONAL ELECTRIC LIGHT ASSOCIATION.—President, A. M. 
Young, Waterbury, Conn.; secretary, George F. Porter, 203 Broadway, New 
York. Next meeting, New York, May, 1899. 

THE KANSAS GAS, WATER & ELECTRIC LIGHT ASSOCIATION.— 
Organized at Topeka, September 26, 1898. President, L. F. Palmer, Leaven- 
worth; secretary and treasurer, J. H. Foley, Leivenworth. 


CHICAGO ELECTRICAL ASSOCIATION.—Meetings, first and third Fri- 
day of eack month, from October 1 to June 1; J. R. Cravath, secretary, 
Monadnock Block, Chicago, Ill. Future meetings and papers for the season 
of 1898-99: ‘‘Wireless Telegraphy,’’ by Arthur V. Abbott; January 6, 1899, 
“Telephone Engineering—Some Problems Solved and Unsolved,” by S. G. Me- 
Meen; January 20, “Observations on Ventilating Fans,’’ Gerard Swope. 


THE ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA held 
its regular monthly meeting on the night of December 20 at its house, 410 
Penn Avenue, Pittsburg. Mr. G. F. Greenwood, chief engineer and general 
manager of the Consolidated Traction Company, read a paper on the “Design 
and Construction of the Twentieth-Street Power Station of the Consolidated 
Traction Company.” Mr. Reginald A. Fessenden is the secretary of the so- 
ciety. 

FRANKLIN INSTITUTE (Electrical Section), Philadelphia, Pa.—Secretary, 
Wm. H. Wahl. Programme of lectures for the season 1898-99: January 
24, 1899, “The Practical Application of the Electric Motor to Printing 
Press Machinery,” by W. H. Tapley; February 14, “‘The Electric Inspection 
of Street Car Equipments,” by Mr. A. B. Herrick; February 28, “‘Some of the 
Larger Transportation Problems in Cities,” by E. E. Higgins; March 28, 
“Water Power Electric Plants in the United States,” by Mr. B. C. Washington, 
Jr.; April 25, ‘‘Design of Electromagnetic Mechanism, with Especial Reference 
to High Frequency Telegraphic Receivers,” by Prof. Reginald A. Fessenden; 
May 23, “Electrical Clocks, Historically Considered; with a description of 
the Most Successful Applications of Electricity to Clocks and the Uniform 
Distribution of Time,” by Mr. James Hamblett. On February 10 Mr. T. Com- 
merford Martin will deliver a lecture under the joint patronage of the institute 
and the Central Branch of the Y. M. C. A. on the subject of “Electric Power 
Transmission.” 


| Trade and Industrial Notes. 


MESSRS. ZIMDARS & HUNT, 127 Fifth Avenue, New York, report that 
they are running their factory night and day, with an increased force, in order 
to meet the demand for their electric light and power specialties. 

THE AMERICAN ELECTRIC TELEPHONE COMPANY, Chicago, IIL, 
reports that it has received quite a number of orders for its new toll-line switch- 
board, which is illustrated and briefly described elsewhere in this issue. Other 
orders for boards of not such elaborate designs have also been received. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, 10 and 12 North 
Ninth Street, St. Louis, Mo., has secured the general selling agency of the 
Warren Electric Manufacturing Company, manufacturer of the Warren alter- 
nator, and the Maloney Electric Company, manufacturer of Maloney trans- 


formers. 





Pa Fe Agr BE Dat Tear t RO 


1 ee RIED IT ARN ACR TT RN AAA NAA ALRITE 











DECEMBER 24, 1808. 


MR. CHARLES WIRT, 1028 Filbert Street, Philadelphia, is making a 
specialty of field rheostats and also building a number of heavy and special 
designs. A searchlight rheostat recently shipped by Mr. Wirt is believed to 
be the largest constructed for this work, and has a capacity of 14 kilowatts for 
continuous duty. 


THE PITTSBURG REDUCTION COMPANY has received an order for 
25 miles of aluminum wire to be used in the construction of a telegraph and 
telephone line between Manilla and Cavite, in the Philippine Islands. The 
company has also received an order for 150 miles of wire for an electric com- 
pany in San Francisco, Cal. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTURING 
COMPANY, of Chicago, it is said, has worked out a complete multiple switch- 
board with an efficient busy test, which it will put on the market during the 
coming season. It is said to be entirely clear of all patent claims not owned 
or controlled by the company. : 


THE RAW-SILK WIPERS manufactured by the American Silk Manufac- 
turing Company, 311 Walnut Street, Philadelphia, are recommended and en- 
dorsed by the Boards of Fire Underwriters of St. Louis and Philadelphia. 
These silk wipers are used in many electric light stations, and are found to give 
better satisfaction than cotton waste. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, is calling particular 
attention to the Jenkins switch, which is the latest arrival in the field of snap 
switches. The company claims that it is in a position to sell these switches at 
a very much lower figure than has ever been offered before on a first-class ar- 
ticle. It solicits an opportunity to quote prices to all users of snap switches. 


THE WASHINGTON ELECTRIC LIGHT & POWER COMPANY, 
Washington, Pa., has recently increased the capacity of its station by the addi- 
tion of a 175-hp engine, built by the Ball Engine Company, of Erie, Pa. The 
Ball Company is installing an engine in the plant of the Sheffield Electric 
Light Company, Sheffield, Ill., and has sold to the California Powder Works, 
San Francisco, a 100-hp tandem compound engine for electrical purposes. 


THE STERLING VARNISH COMPANY, Pittsburg, Pa., which is sup- 
plying a rapidly increasing quantity of its varnish to manufacturers of electri- 
cal machinery, is anxious to widen the demand for its product, and invites cor- 
respondence from electrical supply houses in a position to represent the Ster- 
ling varnish in their respective localities. The trade need have no hesitation 
in recommending the varnish, a large sale for which can easily be worked up. 


THE JAGABI PORTABLE TESTING SET, for which Mr. James G. Bid- 
dle, 910 Drexel Building, Philadelphia, is sole selling agent, is fully described 
in that gentleman's new catalogue B, “Electrical Measuring Instruments.” 
This catalogue contains 108 pages of valuable data concerning testing instru- 
ments, and should be in the hands of every one interested in the subject. Mr. 
Biddle states that he will mail a copy to any address upon receipt of 10 cents 
in stamps. 


“GRAPHITE” is the title of a four-page sheet just issued by the Joseph 
Dixon. Crucible Company, Jersey City, N. J. The sheet is issued monthly in 
the interest of the Dixon graphite productions and for the purpose of estab- 
lishing a better understanding in regard to the different forms of graphite and 
their respective uses. The leading article in the December number discusses 
the nature of graphite and gives some interesting and valuable information re- 
garding its uses. 

THE “NEW STANDARD” DRY CELL manufactured by Mr. William 
Roche, 259 Greenwich Street, New York, is, that gentleman reports, meeting 
with an extraordinary demand. This cell, Mr. Roche states, was adopted last 
spring by the United States Navy for machine-gun firing, torpedo nozzles, 
mines, etc., and many of the best telephone companies are using them, and 
supply houses find an increasing demand for them. They are made in all 
sizes to order, from the size of a finger to the dimensions of a barrel. 


THE WARDEN OIL FILTER and purifier, manufactured by the Burt 
Manufacturing Company, Akron, Ohio, is a device to filter and purify lubricat- 
ing oil after it has passed through bearings and has become charged with dirt 
and grit. To cleanse such lubricant and render it fit for re-use is not always 
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an easy task, but the Warden oil filter and purifier is recommended by the 
manufacturer as providing a complete and satisfactory solution of the problem. 
The unclean oil is firgt filtered, then washed by rising through a body of water. 
It is a common-sense device, and is spoken well of by those who have had 


experience with it. 


UNIVERSAL PARIS EXPOSITION OF 1900.—Manufacturers intending to 
place an exhibit at Paris in 1900, and who have not yet made application for 
space, should do so without delay, as the space will be soon allotted. The 
Trans-American Company, 163 Washington Street, Chicago, takes charge of 
exhibits from start to finish, including all the expenses. By giving it an idea 
of size, value and approximate weight this company, which is endorsed by the 
National Association of Manufacturers of Chicago, will send a moderate esti- 
mate which would be advantageous to know before making any other ar- 


rangements. 


A UNIQUE AND HANDY SKETCH-BOOK has been produced by Mr. 
M. H. Avery, Woonsocket, R. I. The book is made up of fifty sheets, and the 
feature consists of inch-scales printed on the four edges of each sheet. It is 
made up in two styles, one having angle readings in addition to the edge 
scales, and the other book without the angle readings. These books will no 
doubt serve a very useful purpose to draughtsmen in aiding them to produce 
small drawings rapidly and accurately. They are designed for schools, col- 
leges and practical draughtsmen, and are 5% by 8% inches in dimensions. 
Further information concerning these useful books may be obtained by ad- 


dressing Mr. Avery. 


THE GENERAL ELECTRIC COMPANY, it is stated, has obtained the 
contract to supply eight electric locomotives and other electrical equipment 
for the Orleans Railway in Paris. This contract was secured in the face of 
strong competition from British and other European companies after nego- 
tiations extending over a period of two years. Last spring a party of French 
engineers made a thorough examination of the General Electric Company’s 
experimental railway at Schenectady. The three-phase transmission system 
will be used on the French line and rotary converters will change the alter- 


nating to direct current at 500 volts. The proposed installation on this line 


was described and illustrated in THe Exvectricat Wortp of June 4, 1898. 

ELEVATING AND CONVEYING MACHINERY has become such an im- 
portant factor in the economical operation of electric light stations, railway 
power plants and manufacturing establishments generally that new develop- 
ments in this class of apparatus possess extraordinary interest to those con- 
cerned. The Jeffrey Manufacturing Company, Columbus, Ohio, one of the 
leading manufacturers of machinery of this class, has just issued a 224-page 
catalogue, which contains a list of several new lines added to the company’s al- 
ready large line of specialties. The new apparatus includes spiral conveyors, ele- 
vator buckets, the Jeffrey-Columbian separator, blotter and screen and the Jef- 
frey Ceritury belt conveyor system. The catalogue is profusely illustrated, many 
of the cuts representing the articles in full size. Many of the illustrations show 
plants with this company’s labor-saving devices in actual use, and one of the 
most impressive facts in this connection is the great variety of applications of 
this class of machinery. This, of course, indicates the important place it occu- 
pies in the electrical and manufacturing industries. The Jeffrey Company man- 
ufactures chain belting, steel cable conveyors, elevators, conveyors, carriers, 
labor-saving appliances, power-transmission machinery, mill, factory and mine 
supplies, coal-washing and mining machinery. 


Business Wotice. 


GOOD WINTER READING for farmers in the Eastern States is now 
being distributed by the Chicago, Milwaukee & St. Paul Railway, free of 
charge to those who will send their address to H. F. Hunter, Immigration 
Agent for South Dakota, Room, 565, Old Colony Building, Chicago, IIl., the 
finely illustrated pamphlet ‘“‘The Sunshine State’? and other publications of 
interest to all seeking new homes in the most fertile section of the West will 
serve to entertain and instruct every farmer during the long evenings of the 
winter months. Remember, there is no charge—address as above. 
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UNITED STATES PATENTS ISSUED DECEMBER 313, 1898. 


[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 

615,669. THERMOSTAT; I. F. Beers and F. C. Beers, of Rochester, N. Y. 
App. filed April 5, 1897. In a thermostat the body provided with a suita- 
ble binding post, binding posts mounted thereon, and insulated from the 
body and provided with contact points, one of which contact points is made 
adjustable; combined with a pintle upon the lower end of the body, a ther- 
mostatic bar mounted upon the pintle, an extension of the thermostatic bar 
extending up between the two contact points, a spring secured to a lug 
upon the body, and which spring has its lower end arranged to exert a 
pull upon the pintle, and a regulating screw which has its lower end to 
bear against the pintle upon the opposite side from the spring. 


615,673, METHOD OF AND APPARATUS FOR ELECTRICALLY 
TRANSMITTING POWER; C. S. Bradley, of Avon, N. Y. App. filed 
July 14, 1897. The method of altering the rate of an alternating current 
consisting in leading said current through a motor generator, feeding an 


armature from the secondary of said generator, and varying the strength 
of the field magnetism co-operating with the armature to adjust the capacity 
of the circuit to the required rate. 


615,686. ELECTRIC LAMP; W. S. Doe, of Jersey City, N. J. App. filed 
August 12, 1897. A battery for electric lamps having a cylinder adapted 
to receive ‘he anode, a contact wire therefor extending down inside said 
tube, said wire near its lower end passing out through the wall of the tube 
and then back and across the same, forming a stop to support the anode, 
substantially as described. 


615,691 METHOD OF MANUFACTURING ELECTRIC CABLES; S. 
Ziani de Ferranti, of Holiinwood, England. App. filed Dec. 28, 1897. The 
method of manufacturing electric cables for electric light and power dis- 
tribution which consists ‘in first forming a circular stranded conductor 
passing the same between rolls to compress it to the shape of part of a 
circle in cross-section, insulating said conductor, and lastly laying a num- 
ber of such conductors together to form an approximately cylindrical cable. 
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615,695. HYSTERESIS METER; J. L. W. Gill, of Montreal, Canada. App. 
filed March 25, 1898. A meter or instrument for measuring hysteresis in 
iron comprising a vertically movable solenoid, with means for operating 
same electrically and mechanically; a carrier for the sample of iron being 
tested, extending through the solenoid; yielding supports for such carrier, 
and integrator mechanism carried in part by said carrier and in: part by the 
mechanically operating means of the solenoid for indicating the work done, 
substantially described. 

615,723. FIRE-ALARM INDICATOR; L. Le Baron, of Pensacola, Fla. App. 
filed Sept. 29, 1807. In an electrical alarm apparatus a main indicator hav- 
ing a mainspring and mechanism actuated thereby, an electromagnet and 
armature controlling the operation of said mechanism; an auxiliary indi- 
cator in a circuit that is closed by a vibratory member actuated by the 
expansion of said spring, said vibratory member being electrically con- 
nected with the armature of said electromagnet, and a branch line from 
said auxiliary indicator having its terminal situated in the path of the said 
armature, substantially as described. ; 

615,731. DYNAMO-ELECTRIC MACHINE; W.M. Mordey, of Loughborough, 
England. App. filed Feb. 15, 1897. In adynamo-electric machine, an arma- 
ture having each element of its winding arranged as a pair of coils or sep- 
arate portions so disposed and connected that during the greater part of 
the revolution the e. m. fs. in the two coils or the separate portions are 

’ additive, while at the time of commutation they are in opposition. 

615,732. DYNAMO-ELECTRIC MACHINE; W. M. Mordey, of Lough- 
borough, England. App. filed Feb. 15, 1897. In a dynamo-electric machine 
the combination of a toothed or slotted or channeled drum and a chord- 
winding, the angle of chord of said winding being such that at the mo- 
ment of commutation one portion of the element is under the influence of 
one pole, while the other portion, or another portion, of the said element 
is under the influence of an auxiliary pole. 


615,762. RAILWAY-CROSSING SIGNAL; J. D. Taylor, of Chillicothe, Ohio. 
App. filed Jan. 32, 1898. In a railway-crossing signal the combination with 
an electric circuit comprising the railway tracks, of a motor circuit, a mo- 
tor in the motor circuit, a cam operated by the motor, a bell-sounding ham- 
mer operated by said cam, and another cam operated by the first-named 
cam for cutting the motor out of the circuit. 
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No. 615,731. —DYNAMO-ELEcCTRIC MACHINE. 


615,814. ELECTRIC FIRING DEVICE FOR ORDNANCE; A. T. Dawson 
and G. T. Buckham, of London, England. App. filed May 16, 1808. Elec- 
trical firing apparatus for ordnance consisting of a wire connecting a 
source of electricity to a spring plunger, a trigger lever having an arm 
adapted to form an conducting bridge to a piece of metal, a wire connect- 
ing this piece of metal to a switch on the gun cradle, this switch being 
provided with a spring and lever arm having a pin in the path of the 
breech-ring of the gun, and a wire connecting the switch to the firing- 
fuse, arranged and operating substantially as described. 


615,806. VACUUM INSULATOR FOR ELECTRIC CONDUCTORS; J. A. 
Poche, of New Orleans, La. App. filed Oct. 6, 1808. An insulator for 
electric conductors consisting of a sleeve adapted to inclose the con- 
ductor, a chamber surrounding said sleeve and secured thereon air-tight, 
and means through which the air may be exhausted from said chamber 
to create a high vacuum therein, and form an internal resistance in the 
insulator, substantially as described. 


615,004. ELECTRIC-LIGHTING APPARATUS FOR RAILWAY CARS; 
W. F. Richards, of Buffalo, N. Y. App. filed July 7, 1898. The combina- 
tion with a railway car and its axle of a dynamo mounted on the car, a 
belt whereby the dynamo is driven from said axle, a tightener pulley bear- 
ing against the belt, a movable support carrying said pulley, a shifting de- 
vice for said support, and an adjusting device whereby the tightener pulley 
can be moved independently of its support, for regulating the tension of 
the belt. 


615,027, ELECTRIC-ARC HEADLIGHT; W. G. Wagenhals, of Dayton, 
Ohio. App. tiled Nov. 18, 1897. In an electric-arc headlight, the combina- 
tion of a reflector having a bored stem at the back thereof, positive and 
negative carbons carried by suitable holders, a gauge whereby the meeting 
ends of the carbons can be set to their proper relations with the focal 
point of the reflector, and a pocket attached to the reflector or adjacent 
thereto, in which to carry said gauge, substantially as described. 

615,952. ALTERNATING-CURRENT GENERATOR; C. S. Bradley, of 
Avon, N. Y. App. filed July 14, 1807. An alternating-current generator 
having one member excited by a free-running dynamo-electric machine, 
whose field magnet is charged by a direct current of variable strength. 
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615,953. CONTROLLING ALTERNATING-CURRENT MOTORS; C. S. 


Bradley, of Avon, N. Y. App. filed July 14, 1897. An alternating-current 
system comprising a source of alternating currents, a free-running mo- 
tor generator supplied thereby, a work circuit supplied with alternating 
currents by the motor generator, a plurality of motors having their arma- 
tures supplied by the work circuit and their field magnets excited by @ 
direct current, and means for varying the strength of the direct cur- 
rent, 





No. 615,695.—HystTeresis METER. 


615,954. HANGING PERIOD AND PHASE OF ALTERNATING CUR- 


RENTS; C. S. Bradley, of Avon, N. Y. App. filed June 22, 1896. A 
motor generator provided with a rotary field winding, and an armature 
having an adjustable condenser in its circuit. 


615,966. TROLLEY REPLACER FOR ELECTRIC RAILWAYS; L. A. 


Cowles, of Randolph, Mass. App. filed Feb. 7, 1898. In a trolley-wheel 
restoring device the combination with the pole or wheel, of the forked 
lever having the ends and the swinging guides properly connected with 
the trolley pole, and adapted to be moved by the forked lever, substan- 
tially as described. 


616,035. ELECTRIC MOTOR; J. L. Thoma, of Kansas City, Mo. App. filed 


June 20, 1898. An electric motor comprising a circular series of mag- 
nets, a commutator arranged concentrically thereof and composed of a 
corresponding series of insulated strips, wires connecting said series of 
magnets and strips, a shaft suitably journaled, an armature mounted 
thereon and embodying a plurality of coils, a frame also mounted upon 
said shaft, brushes carried by but insulated from said frame and engag- 
ing said commutator, and electrically connected to an opposite pair of the 
armature coils, electric conductors between said coils and the other arma- 
ture coils, conductors between the latter and the armature frame, conduct- 
ors connected to the frame, and conductors connected to said magnets, 
substantially as described. 
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No. 615,952.—ALTERNATING-CURRENT GENERATOR. 


616,046. TELEPHONE SWITCHBOARD; T. F. Ahearn, of Detroit, Mich. 


App. filed May 27, 1897. In a divisional switchboard having an answer- 
ing and a connecting division, the combination of lines ending in and 
permanently connected to line jacks, one in each division; local jacks cor- 
responding to the line jacks, one in each division, said pair of local 
jacks being permanently electrically connected; local drop annunciators in 
the connecting division, one for each line, and means for energizing the 
annunciators, substantially as described. 


616,061. TROLLEY-WHEEL REPLACER; G. E. Mittinger, Jr., of Cleve- 


land, Ohio. App. filed Sept. 2, 1898. A replacing section consisting of sheet 
metal tapered toward’ its outer ends, and provided with a spiral groove 
formed by depressing the sheet metal, substantially as described. 


+ AI ORES il A ys apne I it Phe NM NO ABN AT AS ON ARCO NED MEN SO 2 OBST, 








